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TRANSMISSION POWER CONTROL FORWIRELESS SENSORS NETWORKS
Karim Souccar
ABSTRACT
Energy saving, in battery operated wireless sensor networks, for the purpose of increasing the
node and network lifetime, has gained substantial importance. This research was conducted with the
objective of reducing the power consumption of the MICA2 sensors. The objective was pursued by
manipulating the MAC layer, and by introducing a dynamic transmission power control algorithm.
A new simulation tool was developed in order to reduce the complexity related to the design
and testing of the transmission power control algorithm. The power control algorithm was also
developed in the NesC language for the MICA2 sensors. In addition, several modifications were
introduced to the original MAC protocol.
Data, derived from both simulations and experiments, demonstrated that a significant reduction
in energy expenditure was achieved, for the MICA2 sensors. In addition, the data revealed that the
network lifetime was extended. This research dramatically illustrated the energy saving potential of
the application of transmission power control procedures in wireless sensor networks.
ix
CHAPTER 1
INTRODUCTION
1.1 Introduction
Recently, the computer networks research community has witnessed a high interest and a tremen-
dous amount of research in Wireless Sensors Networks, (WSNs). A large number of networks are
deployed in both Military and civil domains. A huge number of applications have been and are
being developed for different areas including aircraft health monitoring, surveillance Systems, real-
time traffic monitoring, volcanic eruptions monitoring and habitat monitoring, [1], [2], [3], [4], [5],
among others.
WSNs have the mission of sensing, monitoring and in some instances controlling different en-
vironmental and physical quantities. In addition, they are responsible for reporting mission related
data to a base station. WSNs are designed to simultaneously self configure and self heal if any
change occurs to the network topology. In order to overcome node limitations such as power and
processing capabilities, WSNs are required to work in a fully collaborative and distributed man-
ner. In some applications, these embedded system networks require a large number of nodes to be
deployed. However, WSNs do not require any existing infrastructure prior to deployment.
1.2 Motivation
WSNs are used to acquire physical data from the environment and send it to be processed, see
Figure 1.1. The network sensors are required to be small, run on batteries and function for the
longest time possible. These requirements make energy the main challenge and primary focus of
sensor design. The main focus of this research was to find ways to reduce sensor energy consump-
tion.
C A complete literature research was performed and a summary is presented in chapter 2. It was
found that a very limited amount of research has been performed to reduce energy consumption by
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Figure 1.1 Wireless Sensor Network, [6]
means of reducing the transmission power in the transceivers. However, in most wireless sensors,
the transmission power has been found to be the major power consuming factor. Currently, wireless
sensors are programmed and deployed with a fixed transmission power level that does not change
during the lifetime of the sensors.
1.3 Problem Statement
Due to energy limitations within WSN nodes, it is essential that new methods be investigated
and/or developed to reduce power consumption in order to improve network lifetime and efficiency.
This research proposed to achieve this goal by means of dynamically changing the transmission
power based on signal strength while guaranteeing full connectivity. The algorithm developed, to
achieve the objective, was designed and implemented at the MAC layer.
1.4 Thesis Contribution
The research investigated the available options for transmission power control in order to reduce
the energy consumption of the batteries.
The main contributions of this research are:
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• Provides a comprehensive literature review of the present and past research, which has been
performed in this area. In addition, an adumbration is presented of some advantages and
disadvantages of the different methods.
• Presents a modified MAC protocol that dynamically changes the Transmission power.
• Introduces some major core changes to the currently used sensor nodes in order to incorporate
dynamic transmission power control.
• Presents a new simulation tool for Wireless sensor networks.
• Evaluates the developed MAC protocol with the new simulation tool and tests it on the sensor
nodes.
1.5 Document Structure
Chapter 2 provides an overview of the background material related to the wireless sensor net-
works. It also presents a literature review related to power consumption and the currently used
simulators for wireless sensor networks. Chapter 3 demonstrates the modified MAC protocol de-
sign alternatives. The new simulation tool design and the sensor node modifications, which were
required to enforce the new MAC protocol are presented and discussed. Chapter 4 evaluates the
new MAC protocol using the new simulation tool. A discussion is also presented, which outlines
those actions that were required in order to implement the new protocol on a real sensor network.
Additionally, several experiments are discussed and their results are presented and discussed. Chap-
ter 5 is a simplified summary of the research and includes recommendations for possible future
investigations in the field.
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CHAPTER 2
BACKGROUND
2.1 Wireless Sensor Networks Architecture
Wireless sensor networks are comprised of two main components, which are termed the sources
and the sinks.
The sensor nodes are the sources of the network. Sensor nodes are also known as “Motes”, [7].
Motes represent the larger component population of a WSN deployment. The Motes perform the
primary WSN functions of sensing, processing and communicating. Motes are very restricted with
respect to power since they are battery operated.
The base stations are the sinks of the network. Base stations possess functionality similar to
the functionality of the Motes. However, base stations are assigned very different responsibilities.
They are required to perform extensive amounts of processing and communication. In addition, the
base stations act as gateways for different platforms and networks such as the Internet or cellular
networks. Base stations are usually connected to a direct power source, which eliminates power as
a concern of high priority.
2.1.1 Sensor Nodes
Different families and platforms of sensor networks are available for research and development.
The choice depends on the type of application and on its requirements concerning processing speed,
battery life, range and degree of accuracy. The BTnodesr family was developed in Switzerland at
ETH Zu¨rich, [8]. The EYESr family was sponsored by the ”Energy Efficient Sensor Networks”
in Europe, [9]. The “Wireless Integrated Network Sensors”, (WINS), nodes were developed at
UCLA1, [10]. Another well known family of wireless sensor nodes is the Crossbow family. The
1University of California Los Angeles
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”Crossbow Motes” were initially developed at UC Berkeley2, [7]. The main motes in the Crossbow
family are the MICAr , MICA2r , MICA2DOTr and the MICAZr motes, [7]. The Crossbow
MICA2r motes were utilized during this research. The MICA2r mote is a small embedded de-
vice, which is based on the Atmel-ATmega128L low-power micro-controller, [11]. According to
the MICA2r , (MPR400CB), data sheet, the MICA2r can run an application as well as perform
radio communications simultaneously, [12]. The MICA2r possesses a 51-pin expansion connector
that supports Analog inputs, Digital I/O, I2C, SPI and UART interfaces, which can be connected to
a wide variety of external peripherals. The MICA2r runs the TinyOSr operating system from its
internal flash memory, [13]. The MICA2r also uses the Chipcon CC1000 radio transceiver, [14].
The MICA2r is compatible with many types of sensor-boards, [15]. The Chipcon CC1000 radio
transceiver is explained in subsection 2.2.3.
Figure 2.1 MICA2rMote, [12]
2.1.1.1 Processing
Processing is the primary function of the wireless sensor nodes. Processing is performed by a
micro-controller, which collects the data from the sensors, processes the data in accordance with
stored programs and transmits them to the base station. Mote’s micro-controllers may vary in pro-
cessing capabilities, which depends on the amount of processing required by the application. An
example of such a micro-controller is the Digital Signal Processer, (DSP). The DSP is designed
2University of California Berkeley
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specifically for rapid and efficient digital signal processing operations, which demands a direct
trade-off with concerns about energy consumption.
The MICA2r uses an Atmel-ATmega128L, which is a low-power micro-controller. The AT-
mega128L is an 8-bit AVRr micro-controller, which is based on a RISC3 architecture. The AT-
mega128L is driven by an 8MHZ clock and contains 128K Bytes of On chip-In System repro-
grammable Flash memory for application program storage. The ATmega128L requires approxi-
mately 8mA in active mode and less than 15µA in sleep mode.
2.1.1.2 Sensing
Sensors can be classified into 3 different categories, [16]. The sensor categories are classified
as passive omnidirectional, passive narrow beam or active. The passive sensors do not possess sub-
stantial energy requirements. Passive sensors only require sufficient energy for signal amplification.
Omnidirectional sensors can measure physical parameters such as light, temperature and humidity,
which do not require any directional orientation. On the other hand, narrow beam sensors require
specific direction information such that provided by cameras. Active sensors require energy to per-
form the sensing function. Radars and Isotopic sensors are a good examples of active sensors since
they must transmit energy in order to sense. This research was concerned with battery operated
wireless sensors. Since active sensors dissipate energy in order to sense and are rarely powered by
batteries, active sensors were excluded from consideration by this research.
The Crossbow Platform has a variety of sensors, called “sensorboards” which are used for dif-
ferent types of measurements, [15]. The capabilities of the different sensorboards is presented in
Table 2.1. The MTS420CA sensorboard, which is pictured in Figure 2.2, as well as the MICA2r ,
(MPR400CB), which is presented in Figure 2.1, were used in the practical experiments, which are
discussed in Chapter 4.
2.1.1.3 Communication
Sensor nodes can communicate using different ways for information exchange. In the case
of wireless sensors, Radio Frequency,(RF), communication, is the most suitable, [16]. The RF
3Reduced Instruction Set Computer
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Table 2.1 Crossbow’s Sensor and Data Acquisition Boards, [15]
Crossbow Part Name Motes Supported Sensors and features
MTS101CA MICA, MICA2 Light, temperature, prototyping area
MTS300CA MICA, MICA2 Light, temperature, microphone, buzzer
MTS310CA MICA, MICA2 Light, temperature, microphone, buzzer,
2-axis accelerometer, 2-axis magnetometer
MTS400CA MICA2 Ambient light, relative humidity, temperature,
2-axis accelerometer, barometric pressure
MTS420CA MICA2 Same as the MTS400CA plus a GPS module
MTS510CA MICA2DOT Light, microphone, 2-axis accelerometer
MDA300CA MICA2 light, relative humidity, general purpose interface for external sensors
MDA500CA MICA2DOT Prototyping area
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Figure 2.2 The Crossbow MTS420CA with GPS Module, [15]
communication functions for the MICA2r motes are performed by the the Chipcon CC1000r
single chip transceiver, [14]. The RF communication functions for the MICA motes are performed
by the RFM TR1000r transceiver, [17]. The RF communication functions for the new MICAZr
are performed by the new Chipcon CC2420r transceiver, [7], [18]. The new MICAZr motes are
Zigbee(802.15.4) compliant motes, [19]. These transceivers are described in detail in section 2.2.
2.1.1.4 Power
Wireless sensors can be powered by different types of power sources. The choice of power
source depends on the application specifications and the available resources. Some networks, which
simply use the capabilities of the sensors for data acquisition, can be wired to a power source.
However, these types of networks could benefit, for certain applications, from the replacement of
7
some or all of its sensors by wireless motes through a reduction of the wires from each sensor to the
main data acquisition panel.
Other types of networks, which cannot accommodate wired links to power sources or between
nodes of the network, utilize wireless links between nodes that are populated with battery operated
motes. These types of networks, as previously defined, are termed WSNs. WSNs present particular
design and operational challenges , which are specifically related to the batteries. In WSNs the
sensor nodes should be as small as possible, which limits the batteries’ weight and size. Therefore,
in order to maximize node-lifetime the batteries should have a low self discharge and retain the
energy when not used for a long time, [16]. Additionally, the batteries should have a high capacity,
especially under load.
It is possible, for a sensor node to use energy scavenging techniques such as photovoltaic,
temperature gradients or vibrations to recharge its batteries, [16]. The challenge associated with
recharge is the provision of the additional components for each sensor node. The addition of compo-
nents for recharge of the nodes batteries would increase its cost and might make a large deployment
more challenging.
2.1.1.5 Operating System
An operating system provides a software environment for the execution of application programs.
In the sensor nodes, the operating system should handle concurrencies and possess a small footprint.
The sensor nodes are required to poll different sensors, listen to the radio and process the incoming
and outgoing sensed data. If the operating system were based on a simple sequential model, it would
miss data when busy handling other processes, [16].
MICA2 motes run a special operating system called TinyOSrT˙he TinyOSr which is pre-
sented in Figure 2.3 and was developed by Jason Hill from UC Berkeley, is a special event-driven
operating system, [20]. TinyOS provides a hardware abstraction as well as hardware and software
management resources. Lower layers can signal events to higher layers, while higher layers can call
commands to lower layers. TinyOSr does not have a Kernel or provide for process management.
TinyOS possesses two levels of FIFO4 schedulers, which are termed Events and Tasks. Tasks. The
schedulers are needed for long calculations and run to completion. However, the schedulers are not
4First In First Out
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allowed to interrupt the system. The schedulers can be preempted by events but not by other tasks.
However, tasks may call events or commands.
Programming of motes is performed in a very modular, component based, fashion as presented
in Figure [21]. The NesCr language is the official programming language for the motes, [22].
NesCr is basically an extension of the C programming language and is based on the concept of
components. NesCr supports the event-based concurrency model, which is embodied in TinyOS,
[22]. The surge program presented in Figure 2.4 is an example of NesCr programming and is an
actual operational program used for environmental monitoring.
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Figure 2.3 TinyOS Component Model, [21]
2.1.2 Base Stations
Wireless sensor networks differ from Ad-Hoc networks due to the presence of a base station.
Base stations have two main functions. Base stations collect data from all the sensors, processes the
data and then stores the data in a database for further user processing or for generating triggers. In
addition, base stations act as a gateway between the wireless sensors networks and other networks.
9
Figure 2.4 Surge Application in NesC
Depending on the hardware specifications of the base station, the wireless sensor networks may be
connected to cellular networks, LANs5, WLANs6 or to the Internet.
Two types of base stations can be integrated with the MICA2 motes. The MICA2 base stations
are described in subsection 2.1.1, the MIB7and the Stargate. Each base station must be connected
to a mote in order to become a part of the wireless sensor network. The mote is connected serially
to the base station with via a 51-pin Expansion Connector.
The MIB presented in figure 2.5 is a device used to connect the motes to a personal computer,
which is to be programmed. It can also be used as a base station for a deployed wireless sensor
network and send the information to the computer for processing. Generally, the MIB is used for
experimental deployments.
The Stargate is an independent single board computer. This Personal Digital Assistant8, (PDA),
class device is presented in Figure 2.6. The Stargate can have many peripherals such as WiFi9 ,
cellular, and flash cards.
5Local Area Networks
6Wireless Local Area Networks
7Mote Interface Boards
8Personal Digital Assistant
9Wireless Fidelity
10
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Figure 2.6 Stargate, [23]
2.1.2.1 Processing
Base stations, also termed sinks, are required to have high processing power. They have to
collect data from all sensors, process the data, and store the data in a database. The base station
uses the personal computer processing power to achieve its goal, [7]. A base station only receives
packets from the mote to which it is connected and forwards the packets to the computer through
the ethernet,(MIB600), or the serial port,(MIB510).
The Stargate is a powerful single board computer with enhanced communications and sensor
signal processing capabilities, [23]. It uses an intel 400MHz X-Scaler RISC processor, (PXA255),
and a SA1111 StrongARM Companion Chip for multiple I/O access. The stargate possesses of 64
MB of SDRAM and 32 MB FLASH memory. It features a PCMCIA Slot and a Compact Flash Slot.
A block diagram of the stargate is presented in Figure 2.7.
11
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	 	Figure 2.7 Stargate Block Diagram, [23]
2.1.2.2 Communication
Stargates utilize RF links to communicate with sensor nodes using a regular mote that has a
special ID, which is equal to zero. What adds to the communication of the stargate is the presence
of other communication devices such as cellular cards, WiFis or ethernet cables.
2.1.2.3 Power
Power is not the same issue for Base stations as it is for sensor nodes. The base station is
connected directly to a power source, which enables it to process more data and relieve sensor
nodes of processing burdens in some centralized approaches. This capability provides the base
station the flexibility to act as a gateway.
2.1.2.4 Operating System
The operating system for a base station should be less complex than an operating system for a
personal computer. However, the operating system for a base station should be more complex than
the operating system used in the sensor nodes.
The Stargate uses an embedded Linux environment as its operating system. The Linux envi-
ronment has a footprint of less than 10 MB and supports the selection of individual components to
tailor the Kernel according to the requirements of the application.
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2.2 Wireless Sensors Physical Layer
Wireless sensor networks protocol stack differs tremendously from the OSI10 reference model
[24]. In the OSI stack, each layer is well defined and completely independent in function of the
other layers. According to [24], protocol layering provides a structural model with a high degree
of abstraction. Its modularity makes the components updating easier, but any layer may duplicate
lower layer functions. In wireless sensor networks, especially the battery operated ones, this model
is no longer functional. In other words, in order to save energy, wireless sensor networks protocol
stack is more informal in the layer intercommunication compared to the OSI counterpart. It tries to
avoid the redundant work done within layers, and tries to solve the energy-complexity optimization
problem. This section presents a study of the wireless sensor nodes physical and MAC layer.
As described in [16], the physical layer’s main function is to modulate and demodulate the
data. The main task is to search for the best modulation scheme and transceiver’s architecture that
is low cost, simple and not energy hungry. These wireless sensor networks operate in the ISM11
public bands, which means that they should take into consideration the interferences caused by
other networks like the IEEE 802.11, Bluetooth and the IEEE 802.15.4.
2.2.1 Modulation and Demodulation Schemes
According to [16], Modulation is the mapping of symbols to a set of waveforms. This operation
is performed at the transmitter side. To retrieve the original data, the receiver performs a reciprocal
operation called the demodulation. [16]
The typical form of modulation is the bandpass modulation. The carrier is represented by a
cosine wave with a determined amplitude, frequency, and phase shift. This modulation signal s(t)
can be represented by equation 2.1 where A(t) is the amplitude, ω(t) is the frequency and φ(t) is
the phase shift. [16]
s(t) = A(t). cos(ω(t) + φ(t)) (2.1)
10Open Systems Interconnection
11The Industrial, Scientific and Medical
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There are 3 primary types of modulations: Amplitude Shift Keying (ASK), Frequency Shit
Keying (FSK) and Phase Shift Keying (PSK). [16]
In the ASK modulation the waveforms for the symbols are chosen as:
si(t) =
√
2Ei(t)
T
. cos[ω0t+ φ] (2.2)
Where Ei is the symbol energy, T is the symbol duration, ω0 is the center frequency and φ is an
initial phase shift constant.
In the FSK modulation the waveforms for the symbols are chosen as:
si(t) =
√
2E
T
. cos[ωi(t).t+ φ] (2.3)
WhereEi is the symbol energy, T is the symbol duration, ωi(t) is one of n different frequencies.
In the PSK modulation the waveforms for the symbols are chosen as:
si(t) =
√
2E
T
. cos[ω0t+ φi(t)] (2.4)
Where E is the symbol energy, T is the symbol duration, ω0 is the center frequency and φi(t)
is one of different m values describing phase shifts.
2.2.2 Radio Communication
The broadcasted waveform from a transmitter to a receiver can be subjected to several distortion
factors [16] such as reflection, diffraction, scattering and doppler fading effects. Reflection happens
when a wave traveling through a medium collides the edge of another medium and results in the
reflection of a part of the wave back into the the first medium. The diffraction occurs when the wave
encounters an edge, slit or any obstacle as described by Huygen’s principle, “all point on a wavefront
can be considered as sources of a new wavefront” [16]. The scattering effect happens when a
wave hits an unsmooth surface and then reflects many times and travels into many directions. The
Doppler fading occurs when the transmitter and receiver move relative to each other, creating a shift
in frequency. If the shift is very high the receiver may sample the signals at wrong frequencies [16].
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The channel is the communication link between the source and the sink. Many models were
built to represent the attenuation and path losses of the wireless channels.
2.2.2.1 Channel Models
In the Free-Space model, the power sent is attenuated by the square of the distance between the
sender and the receiver. This attenuation is called path loss [25] as shown in the Friiz free space
equation 2.5 where Ptx is the transmission power, Gt and Gr are the gains of the transmitting and
receiving antennas, d0 is the reference distance,d is the distance between the sender and the receiver,
λ is the wavelength and L ≥ 1 is the sum of losses in the transmit/receive circuitry [16].
Prcvd(d) =
Ptx.Gt.Gr.λ
2
(4pi)2.d2.L
=
Ptx.Gt.Gr.λ
2
(4pi)2.d20.L
(
d0
d
)2
= Prcvd(d0).
(
d0
d
)2
(2.5)
For environments that cannot be considered as free space, the model is changed to include a γ,
as shown in equation 2.6, which is the path loss exponent. The γ values vary from 2 (for free space)
to 6 (for obstructed areas) [16], an example of these values is shown in table 2.2.
Prcvd(d) = Prcvd(d0).
(
d0
d
)γ
(2.6)
The log-distance path loss model shown in equation 2.8 comes from equation 2.6. The path loss
(PL) [16] is defined as the ratio of the transmitted power to the received power as shown in equation
2.7
PL(d) =
Ptx
Prcvd(d)
(2.7)
PL(d)[dB] = PL(d0)[dB] + 10γ log10
(
d
d0
)
(2.8)
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Amodification of the log-distance path model is the lognormal fading model, shown in equation
2.9, which takes the presence of obstacles into consideration. These obstacles are modeled as a
multiplicative lognormal random variable [16].
PL(d)[dB] = PL(d0)[dB] + 10γ log10
(
d
d0
)
+Xσ[dB] (2.9)
Table 2.2 Average Path-Loss Exponents and Shadowing Variance at Reference Distances Near-
Ground Measurements in 800-1000 MHz, [15]
Location Average of Average of
γ σ2 [dB]
Engineering building 1.9 5.7
Apartment hallway 2.0 8.0
Parking structure 3.0 7.9
One-sided corridor 1.9 8.0
One-sided Patio 3.2 3.7
Concrete canyon 2.7 10.2
Plant fence 4.9 9.4
Small boulders 3.5 12.8
Sandy flat beach 4.2 4.0
Dense bamboo 5.0 11.6
Dry tall underbrush 3.6 8.4
2.2.3 Radio Transceivers
Sensor nodes transceivers are transmitters and receivers housed in the same chip. They achieve
the physical layer task of modulating and demodulating digital data coming from the sensor nodes’
microcontroller [16]. They are responsible for the whole process of transmitting and receiving data
between sensor nodes. Transceivers are half-duplex; they can only send or receive once at a time.
Transceivers may vary depending on their characteristics, as described in [16], such as :
• Service to upper layer.
• Power consumption and efficiency.
• Carrier frequency.
• Modulations, Coding and Data rates.
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• Transmission power control.
• Receiver sensitivity.
• Range.
• Blocking performance.
• Carrier sense.
The transceiver should provide services to upper layers, most likely the Medium Access Control
(MAC) layer. When transmitting, the transceiver should offer an interface for the MAC layer to
begin frame transmission and to deliver the frame to the transceiver. When receiving, the transceiver
buffers should be accessed by the MAC layer protocol [16].
The power consumption in a transceiver comes from the transmitting and receiving circuitries.
It is measured by the amount of power needed to transmit or receive 1 bit. Transceivers can have
many power states such as Active, Sleep or Idle [16].
Different carrier frequencies may be offered by transceivers. The factors deciding which fre-
quency to use are the application needs and the regulations [16].
Transceivers can offer one or several modulation schemes like OOK, ASK or FSK as described
in subsection 2.2.1. It can also offer different coding schemes like NRZ12 or Manchester. The data
rate is a function of modulation and coding; it is expressed in bits per second [16].
Transmission power control is a feature provided by some transceivers to control the transmis-
sion power level. This power setting is chosen from a number of discrete power levels, which
correspond to different power consumption figures [16] as shown in table 2.3.
The receiver’s sensitivity is the minimum signal power measured at the receiver to achieve a
certain packet or Bit error rate (BER). The higher the sensitivity levels of the receiver, the broader
the range of the system [16].
The range of communication between a pair of transceivers depends on the transmission power
level of the transmitter and the receiver’s sensitivity of the receiver, in absence of interference [16].
12Non Return to Zero
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The Blocking performance of a transceiver is its ability to still achieve a certain BER with the
presence of an interferer. This performance can be increased if a filter is placed between the antenna
and the transceiver [16].
In order to perform its operation correctly, the MAC layer protocol needs some sort of carrier
sensing information to know if the channel is busy or free. This information is provided by the
transceiver to the MAC layer through a Received Signal Strength Indicator (RSSI) [16].
Transceivers used in wireless sensor networks are supplied from many manufactures and in
different models such as the RFM TR1000, Chipcon CC1000 and the Chipcon CC2420 the IEEE
802.15.4 compliant. A primary difference between these transceivers and the conventional ones
is the lack of a unique identifier similar to the MAC address in computer networks [16]. These
transceivers are discussed in details at the end of this section, especially the Chipcon CC1000 used
in the MICA2 motes.
2.2.3.1 RFM TR1000 Radio Chip
This transceiver is used in the MICA motes. Two carrier frequencies are available for the 916
MHz and 868 MHz frequency range. It has OOK and ASK modulation types. The OOK data rate
is 30 Kbps and the ASK data rate is 115.2 Kbps. The maximum radiated power is 1.5 dBm. It
offers received signal strength information. The receiver sensitivity is -106 dBm using the AM test
method and -100 dBm using the Pulse test method at 2.4 Kbps and for a target BER = 10−3 , [17].
2.2.3.2 Chipcon CC1000 Radio Chip
This transceiver is used in the MICA2 motes. It operates in a wide frequency range from 300 to
1000 MHz. In this research, the transceiver used operates at 433 MHz. It has a built-in Manchester
encoding. The RF power can be modified by changing the PA POW register using discrete steps
from -20 to 10 dBm as shown in table 2.3. The receiver’s sensitivity is -101 dBm at 2.4 kBaud and
for a target BER = 10−3 and the outdoor range is about 1000 ft. It offers received signal strength
information.
The Chipcon CC1000 chip is connected to the ATMEL microcontroller in 3 ways. First, for
Radio Control, the Chipcon’s PALE, PCLK and PDATA pins as shown in figure 2.8 are connected
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to the ATMEL’s PD4, PD6 and PD7 respectively. These 3 wire serial digital configuration interface
is responsible for the chip configuration. There are 28 configuration registers 8-bit each. The
PA POW register (0Bh) is one of them and can be configured to control the output power from -20
to 10 dBm as mentioned earlier. Second, the Chipcon RSSI output is connected to the ATMEL’s
Analog to digital converter, channel 0 (ADC0). As it can be seen in figure 2.9 from the Received
Signal Strength Indicator (RSSI), the received power in dBm can be calculated using the ADC0
value (ADC COUNTS), equation 2.10 and 2.11 from [7]. The third, connection is made to send
and receive data over the radio. The Chipcon’s DIO and DCLK are connected to the ATMEL’s
SPI SCK, SPI MISO respectively. DCLK provides a synchronous clock for data transmission and
reception. The DIO is a bi-directional data line.
VRSSI = 3.3 ∗ADC COUNTS/1024 (2.10)
Pdbm = −51.3VRSSI − 49.2 (2.11)
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Figure 2.8 CC1000 Block Diagram, [14]
The CC1000 has four different power states [16]; Transmit, Receive, Idle and Sleep. The Trans-
mit state activates the transceiver’s transmitter circuitry. In certain platforms such as Crossbow, the
transmitter circuitry is the main source of power dissipation. In the Receive state, only the receiver
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Table 2.3 CC1000 RF Power Settings, [14]
Output power PAPOW Current consumption
[dBm] [Hex] [mA]
-20 01 6.9
-19 01 6.9
-18 02 7.1
-17 02 7.1
-16 02 7.1
-15 03 7.4
-14 03 7.4
-13 03 7.4
-12 04 7.6
-11 04 7.6
-10 05 7.9
-9 05 7.9
-8 06 8.2
-7 07 8.4
-6 08 8.7
-5 09 8.9
-4 0A 9.6
-3 0B 9.4
-2 0C 9.7
-1 0E 10.2
0 0F 10.4
1 40 11.8
2 50 12.8
3 50 12.8
4 60 13.8
5 70 14.8
6 80 15.8
7 90 16.8
8 C0 20.0
9 E0 22.1
10 FF 26.7
circuitry is active. In the Idle state, several parts of the transceiver are off. In practice, this state is not
used due to the negligible amount of power saving. The power dissipated is almost like the receiving
state. Finally, the Sleep is the most energy friendly. Most of the transceiver circuitry is off, which
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reduces the power consumption. There are sometimes, several levels of sleep modes, which affects
extent of power saving. The only problem with these different levels is that the amount of dissipated
energy required by the transceiver to recover to any other state increases accordingly to the level of
sleep. The deeper the sleep the more power and time it requires to restore its functionality.
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Figure 2.9 RSSI Voltage vs. Input Power, [14]
2.2.3.3 Chipcon CC2420 Radio Chip
This transceiver is used in the MICAZ motes. It operates in the 2.4 GHz frequency range. It
is an IEEE 802.15.4 compliant RF transceiver. The modulation format is OffsetQuadrature Phase
Shift Keying (O-QPSK) with half-sine chip shaping with 250 Kbps. The radiated power can be
selected from discrete levels within a range between -25 to 0 dBm. The receiver sensitivity is -95
dBm for a Packet Error Rate,(PER), of 1%, [18].
2.3 Wireless Sensors MAC Layer
The primary task of the MAC layer protocols is to organize the access of the sensor nodes to
the common shared medium [16]. In computer networks, the performance of the MAC protocols
is measured by inspecting the throughput, stability, fairness, low access delay and low transmission
delay as described in [16]. In wireless sensor networks, energy has a higher priority for performance
measurements.
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2.3.1 Energy Problems in the MAC Layer
Most of the energy consumption in a sensor node is wasted in the transceiver as described later
in section 2.4. The four main states of a transceiver are Transmitting, Receiving, Idle and Sleep. The
Energy consumption of the Retransmitting state is usually higher or equal to the Receiving state.
The Idle state consumes as much energy as the receiving, which renders it unused most of the time.
The Sleep state is the lowest energy consuming state, but it requires a certain amount of energy to
wake up and to transit to another state; a node cannot receive or listen to the channel while being in
the Sleep state. The main energy problems in the MAC layer are collisions, overhearing, protocol
overhead and idle listening, [16].
2.3.1.1 Collisions
Collisions result when the MAC layer protocol allows more than one transmitter in the same
neighborhood to access the channel in the same time. This causes the receiver to be unable to
decode the packets and a retransmission would be necessary. In wired networks, collisions can be
detected at the transmitter as well as at the receiver due to the similarity of the Signal to Noise
Ratio (SNR) at both ends. In wireless transmission the fact that the SNR at the receiver is different
than at the sender and the transceiver is working in a half-duplex mode, as mentioned in subsection
2.2.3, makes it impossible for the sender to detect any collisions at the receiver. Collisions are
responsible for significant amounts of unnecessary costs on both the receiving and transmitting
ends. The transmitting end will retransmit multiple times and the receiver will receive a useless set
of data. [16] To avoid collisions, each node senses the channel before sending.
2.3.1.2 Overhearing
The wireless medium is a broadcast one. If a message is destined from a source to a particular
destination, close neighbors will listen to this message, decode it and then discover that the message
was not directed to them, and it will be dropped. Overhearing in this scenario costs the listeners
some amount of energy to receive the message, which is wasted because the message is useless, [16].
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2.3.1.3 Protocol Overhead
The protocol overhead is the MAC associated control frames like the Request To Send (RTS)
and Clear To Send (CTS), or per frame overhead in the form of header and trailer [16].
2.3.1.4 Idle Listening
An Idle state is when a node is capable of receiving data, but no data is sent to it; thus it is
wasting energy listening to the channel. if the Sleeping energy saved is higher than the energy
wasted in waking up then sleeping or turning off the transceiver is the solution to this problem, [16].
2.3.2 Problem Scenarios in the MAC
As explained in subsection 2.2.2.1 the signal, attenuates from the sender to the receiver, but due
to the receiver’s sensitivity discussed in subsection 2.2.3, there is a maximum range that a signal
can reach from the sender to the receiver at a given transmission power. If two nodes cannot hear
each other, well know problems can arise such as: hidden and exposed terminal problems.
2.3.2.1 Hidden Terminal Problem
As mentioned in subsection 2.3.1.1 every node senses the channel before sending. In figure 2.10
node A is trying to send a message to node B, so it senses the channel and finds it clear and begins
to transmit. At the same time, node C has a message to send to B, it senses the channel finds it
clear and begin to send as well. When node B tries to decode the message, it becomes unreadable
because of the collision that occurred at B caused by the hidden terminal problem.
2.3.2.2 Exposed Terminal Problem
In Figure 2.11, node B is trying to send a message to node A, while node C is waiting to transmit
to node D. If node B transmits to A while C transmits to D, node A and D will receive the message
without problems, but due to the carrier sense at C; node C waits until node B stop sending to node
A, which wastes the bandwidth with unnecessary waiting time.
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A sends to B C sends to B
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Figure 2.10 Hidden Terminal Problem
A C
B sends to A
B D
C waiting to send to D
Figure 2.11 Exposed Terminal Problem
2.3.3 Common WSN and MAC Protocols
The MAC protocols are classified into contention-based or schedule-based protocols, according
to the classification presented in [16]. In contention-based protocols, the sending node sends the
message after checking that the channel is clear. If another node is sending at the exact same time
or because of a hidden terminal problem, it will also detect a clear channel and a collision will
occur. On the other hand, the schedule-based protocols avoid the collisions by giving the chance
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to only one node to send and then go back to sleep, which avoids the idle listening [16] mentioned
in subsection 2.3.1.4. The S-MAC and B-MAC are presented as examples of the wireless sensor
networks contention based protocols.
2.3.3.1 S-MAC Protocol
The S-MAC (Sensor-MAC) protocol is a contention based protocol that combines scheduling
and contention-based techniques [26]. Some of the features of this protocol are:
• Provides Mechanisms to overcome idle listening, overhearing and collisions.
• Adopts a periodic wakeup scheme. [Each node alternates between a fixed length listen period
and a fixed length sleep period according to its schedule.]
• Nodes can transmit and receive during their active periods.
• Exchange wakeup schedule between neighbors.
• The listen period is divided into [SYNCH, RTS, CTS] as shown in figure 2.12.
• Includes a fragmentation scheme.
This protocol has some drawbacks:
• The nonparticipating nodes cannot learn about the extension of the transaction because it has
only heard the initial RTS or CTS packet, [16].
• The length of the wakeup period cannot be changed adaptively according to the load situation
[16].
2.3.3.2 B-MAC Protocol
The B-MAC (Berkeley-MAC) protocol is a contention based protocol [27]. It is currently the
default MAC protocol used in the MICA2 motes. The B-MAC divides the MAC layer into a basic
MAC layer, and a set of interfaces to link to the upper layers. Some of the features of this protocol
are:
• Clear channel assessment shown in figure 2.13.
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Figure 2.12 S-MAC Principle, [16]
– Adapts to noise floor by sampling channel when free.
– Samples are exponentially averaged using an ExponentialWeightMoving Average (EWMA)
filter.
– The channel is free if one of the samples is significantly below noise.
– Provides optional backoff if the channel is busy.
• Provides optional Link layer acknowledgments for received packets.
• Low Power Listening
– Uses the clear channel assessment techniques to decide whether a packet is arriving
when node is awake.
– Timeout puts nodes back to sleep if no packet has arrived.
According to the B-MAC specifications described in, [27], the lost frames’ retransmissions
and the RTS-CTS control frames should not be implemented in the B-MAC itself, but should
be implemented as higher layers services through a B-MAC interface. These interfaces, as
well as the B-MAC, are implemented in the MICA2 motes using the NesC language.
2.4 Energy Consumption and Solutions
The wireless sensor networks designers’ primary concern is to save energy in the sensor nodes
to have a maximum network lifetime. This section presents the sources of energy consumption.
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Figure 2.13 Clear Channel Assessment on a Received Signal Strength Indicator,(RSSI), Trace, [27]
In a sensor node, the energy is consumed in the transceiver, sensors, processor and memory. This
research was focused on the energy consumed by the transceiver.
2.4.1 Transceiver
The transceivers, previously presented in subsection 2.2.3, are the primary energy consumers
in sensor nodes. This energy consumed is due to 2 sources [16]. The first source is the RF signal
generation which depends, as described in subsection 2.2.3, on the modulation coding, and trans-
mission power. The second source is the electronic components used in the transceivers such as
amplifiers and filters.
The first order radio model presented by Heinzelman and Chandrakasan in [28] is shown in
figure 2.14. It is assumed that the radio dissipation ETx−elec = ERx−elec = Eelec50nJ/bit to run
the transmitter or receiver circuitry and the εamp = 100pJ/bit/m2 to achieve an acceptable SNR.
ETx(k, d) = ETx−elec(k) + ETx−amp(k, d)
ETx(k, d) = Eelec ∗ k + εamp ∗ k ∗ d2 (2.12)
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Figure 2.14 First Order Radio Model, [28]
ERx(k) = ERx−elec(k)
ERx(k) = Eelec ∗ k (2.13)
Many researches were made to reduce the power consumed by the transceivers. This problem
can have many solutions. A possible solution is to build transceivers with higher power efficiency.
Another alternative is to control the transmission power. This is achieved by using a transmission
power control scheme with no intention to control the topology or by using that scheme to change
the topology. This differentiation is sometimes blurred in the literature.
2.4.1.1 Transmission Power Control without Topology Control
This solution to reduce the energy consumed in transmission is motivated by the fact that there
are many transmission power levels with different energy consumption figures, as shown in table
2.3, for the MICA2 motes. This control scheme should not alter the topology, but instead wait for it
to be formed and then begin to work. Here are some of the published works related to this matter.
• The Idea presented in this paper [29] by H. A. C. Luiz and F. M. Daniel, is to modify the
default wireless sensor network MAC protocol (B-MAC) [27] to another energy saving one.
Two versions of this new MAC were suggested; the Iterative MAC (B-MAC-PCI) and the
Attenuation MAC (B-MAC-PCA). The first is based on exchanged packets within nodes, to
set dynamically the transmission power. The nodes use the ACK messages to measure if
the transmission power should be increased or decreased. The Second calculates the ideal
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transmission power in the receiver, and then the receiver informs the sender with the ideal
transmission power piggy-backed in the ACK message.
There are some comments on this paper regarding the (B-MAC-PCI):
– The first problem, stated by the author, is that the nodes’ failures are treated in the same
manner as the transmission failures, since ACKs are used to estimate the link quality.
– By waiting for ACK to measure link quality, this may affect the network layer link
quality estimation and it may enforce a certain type of topology control which is not
shown because the experiments are using only 2 nodes and there is no detection for
changing parents.
– The second scheme uses the RSSI which was emphasized by the author that its readings
were found “extremely dependent on environmental conditions” but it is not really clear
how he managed to use it in the calculations to establish the desired behavior.
– These experiments were done using only two motes, outdoor with no obstacles which
makes the results very particular and cannot be generalized unless further experiments
are achieved.
– Since it was done with a few number of nodes, the experiments did not show how the
network would react when more nodes were to be added or removed or when multihop-
ing occurs.
– It is not clear how the B-MAC ACK was implemented in NesC since the ACK in B-
MAC is a simple code for now, and it needs to have an ACK structure to be useful.
• D. Son, B. Krishnamachari, and J. Heidemann presented in this paper [30], a study of the
behavior of low power communications with respect to variable transmission power. A power
control with Blacklisting (PCBL) protocol was proposed, it is implemented on top of S-Mac
[26] and directed diffusion [31]. The algorithm was introduced with two different approaches.
The first, “optimizes the network prior to routing” [30] and the second is an “on-demand
optimization for long lived routing”, [30].
Some of the comments on this paper:
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– The Author did not take the node or network lifetime into consideration when designing
these schemes. The statistical approach of the Packet Reception Rate (PRR) contributes
significantly in the energy consumption overhead of the network. The whole interest is
to reduce the weak links and transform them to good links or blacklist them.
– These experimental results were taken into consideration when designing the proposed
protocol in this research.
– It is not very clear which approach is used when the PCBL was experimented.
– This Algorithm is actually a type of topology control and is done in the routing, (net-
work), level.
• E. Jung and N. Vaidya proposed in this paper [32] a new power control MAC (PCM) protocol
as a variation of the 802.11 for the ad-Hoc networks. The PCM protocol is based on RTC-
CTS scheme. It allows the RTS/CTS to be sent using the maximum transmission power, while
sending DATA and ACK using the optimal transmission power. While sending DATA with
the desired transmission power, the PCM increases the Transmission power to the maximum
every 190 µs for a period of 15 µs in order to ensure a collision free operation. This scheme
may be inefficient in wireless sensors networks with packet sizes of 36 KB in contrast with
the 512 KB proposed by the paper. The continuous switching to the maximum power while
transmitting the data packets can make the packet size an important factor for efficiency.
• Monks, J. P. and Bharghavan, V. presented in [33] and [34] a transmission power control
scheme. The PCMA protocol, a Power Controlled Multiple Access wireless MAC protocol,
was designed for Ad-Hoc networks. It improved the throughput of the standard IEEE 802.11
by a factor of 2. It was designed for channel efficiency and not battery life.
• Monks, J. P. and Ebert A. Wolisz showed in [35] the benefits of using a transmission power
control with different number of hops. This paper compared the IEEE 802.11 with a Generic
Power Control (GPC) MAC protocol. The GPC provides perfect global knowledge of the link
gain between any two nodes .
• Wu, S. and Tseng, Y. presented in [36] a new MAC protocol with transmission power control
for MANET by combining RTS/CTS, busy tone and power control. It is not clear how the
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simulation was done to compare between the new protocol and the Dual Busy Tone Multiple
Acces (DBTMA) protocol.
• Muqattash, Alaa and Krunz, Marwan introduced in [37] the POWMAC protocol forMANETs,
which improves the throughput of the IEEE 802.11 protocol and reduces the energy consump-
tion. The paper debated that the first assumption, in [36] and [34], which stated that the control
channel must be within the coherence bandwidth of the data channel, is invalid. There is a
clear discrepancy in their first assumption due to the second assumption of spacing the data
channel and the control channel by a guard-band of 5% of the nominal RF frequency.
2.4.1.2 Transmission Power Control with Topology Control
Transmission power control can be a type of topology control when it is used to restrict the
number of neighbor nodes to a certain node. The topology control is useful when the network is
very dense and each node has a large number of neighbors.
• Vikas Kawadia and P. R. Kumar presented in [38] some principles of transmission power
control. This paper describes transmission power as a topology control scheme. It claims that
it is not an easy task because it affects many layers and should be looked at as a cross layer
design. They try to prove that reducing transmission power will have many benefits such as :
– Increasing network capacity
– Reducing average contention in MAC
– Reducing the end to end latency when the load is high.
They state that the transmission power control is a network layer problem.
In this paper, some generalizations may not be very accurate:
– Transmission power control is not always a topology control scheme.
– The transmission power control can be a MAC problem as well, if no topology control
is involved.
• Gomez, J. and Campbell, A. T. presented in [39] the impact of variable range transmission
power on various layers and on the network capacity. They demonstrated that the average
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capacity of nodes will remain constant in a multihop network when using a variable trans-
mission range, even when more nodes are added. They state that the higher the transmission
power, the higher the interferences. They show how to use variable transmission power to
build a minimum spanning tree. In this paper, the authors showed the benefits of transmission
power control by controlling topology and by manipulating network layer protocols.
• Narayanaswamy, S. and Kawadia, V presented in [40] the COMPOW protocol which maxi-
mizes the traffic carrying capacity and battery lifetime and reduces the contention in the MAC
layer. This protocol deals with the problem from the network layer point of view, and achieves
a topology control scheme.
• Krunz, M.and Muqattash, A. presented in [41] a survey on the transmission power control in
MANETs, and discussed the factors that influence the selection of transmission power. This
paper assumes a topology oriented transmission power.
• Park, Seung-Jong and Sivakumar, R. presented in [42] a topology control via transmission
control in Ad-hoc networks. The transmission control enforces short ranges and more hops.
They state that the optimal power is function of the number of nodes and network load. For a
specific load condition the throughput is proportional to the transmission power.
2.4.2 Sensors
Different kinds of sensors may be used in a sensor network, they may be passive or active as
described in subsection 2.1.1.2. An idea about the power consumption in sensors is shown in table
2.4 as described in [16]. Researches were conducted to reduce the power consumed by the sensors
and by the analog to digital converters.
2.4.3 Processor
Generally, processors and microcontrollers reduce their power consumption by means of dy-
namic power management, dynamic voltage scaling and dynamic frequency scaling.
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Table 2.4 Some Sensors Characteristics, [16]
Sensor Sample Rate Startup Current
[Hz] [ms] [mA]
Photoresistor 2000 10 1.235
I2C Temperature 2 500 0.15
Barometric pres. 10 500 0.01
Bar. press. temp. 10 500 0.01
Humidity 500 500-3000 0.775
Thermopile 2000 200 0.17
Thermistor 2000 10 0.126
2.4.3.1 Dynamic Power Management
The dynamic power management (DPM) saves energy by putting the processor in different
power states. An example of these states can be “active”, “sleep”, “idle” and “shutdown”. The
DPM function is not trivial because the transition from a state to another consumes time and energy.
In some cases, many sleep states can be present, but the deeper the sleep the more time and energy
is needed to be restored into an active state [16].
2.4.3.2 Dynamic Voltage and Frequency Scaling
This technique is used to save energy in the active states and is based on the fact that when
the processor is running at low clock speeds, it consumes less power. This is due to the fact that
the supply voltage can be reduced at lower clock speeds while ensuring a correct operation; this
approach is used in CMOS13 chips. The power consumption as shown in equation 2.14 is dependent
on the frequency f and the square of the supply voltage VDD [16].
Pαf.V 2DD (2.14)
2.4.4 Memory
Flash memory is the type used in microcontrollers from an energy and performance perspective.
The power needed to drive the memory is combined in the microcontrollers’ power consumption
figures in the datasheet. The node lifetime is significantly influenced by the memory’s structure and
13Complementary Metal Oxide Semiconductor
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use. As described in [16], there is a difference in energy consumption between reading and writing
to the flash memory; typically, reading from the flash of a MICA node consumes 1.11 nAh, whereas
writing to it consumes about 83.33 nAh. To overcome this energy consumption problem, a lot of
research is conducted in the microelectronics area to find better energy friendly memories.
2.5 Simulators
Many types of simulators are developed for computer networks and wireless sensors. The fol-
lowing is a brief list of the most popular simulators used for wireless sensor networks.
TOSSIM [43] is a Wireless sensor network simulator based on TinyOS [13]. It runs the same
real code that runs in the real sensor nodes. Some limitations exist such as running only one image
of the code on all sensor nodes. This limitation is reflected in its inability to simulate heterogeneous
networks and networks with different node capabilities. Another limitation is not being able to
assess the power consumption in the nodes. This limitation was solved by another TOSSIM version
called PowerTOSSIM [44]; TOSSIM also assumes static node connectivity. The last limitation is
not having the flexibility to easily change the simulator core, enabling new simulation features.
The ns-2 [45] simulator was not intended to simulate wireless sensor networks, but was designed
for wired networks. However, a new modification was added to enable it to simulate wireless sensor
networks. One of the limitations of ns-2 is inability to model the application behavior. Another
limitation is its incapability to provide a high level of fine grained simulation details. The limitation
is not having a power consumption evaluation and the rigidity to custom the simulator to enable new
simulation features.
ATEMU [46] is a TinyOS based wireless sensor network simulator like TOSSIM. The new
feature that ATEMU presents is the simulation of heterogeneous networks. The restriction of this
simulator is that it cannot present a power consumption evaluation and it is not flexible enough for
customization with new features.
PROWLER [47] is a probabilistic Matlab [48] based simulator for wireless sensor networks.
This simulator is limited by being a pure probabilistic simulator with the inability to simulate het-
erogeneous networks and its lack of power consumption estimation.
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CHAPTER 3
RESEARCH PLATFORM DEVELOPMENT
This chapter is divided into three parts: a modified version of the B-MAC protocol, presented in
subsection 2.3.3.2 and known as K USF-B-MAC, a description of the developed simulation tool and
the synthesis process followed to implement the K USF-B-MAC protocol in the the actual wireless
sensors.
3.1 The K USF-B-MAC Protocol
This protocol is an alteration of the B-MAC discussed in subsection 2.3.3.2 to include an adap-
tive transmission power control scheme. The main idea about this MAC protocol, as shown in figure
3.1, is to provide a sort of feedback to the child node through an acknowledgment. In order to avoid
the topology control presented in section 2.4.1.2 the transmission power control algorithm works
on a link by link basis. In other words, the transmission power setting is adapted based on each link
and not with a common setting for a set of nodes.
Child Node Parent Node
ACKNOWLEDGE
MESSAGE
Figure 3.1 Transmission Power Algorithm
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3.1.1 K USF-B-MAC Overview
The K USF-B-MAC general overview is shown below:
• Performs all MAC operations like a standard B-MAC protocol.
• Includes additional states in the state B-MAC machine.
• Piggy back 2 bytes in the message from the child to the parent node.
• Piggy back 1 byte in the acknowledgment(ACK) from the parent to the child node.
• Sends any broadcast at full transmission power.
• Adjusts the sender transmission power dynamically according to a desired received signal
strength threshold.
• Sends the B-MAC default ACK when an optimal transmission power is reached.
The tree formed by the routing protocol classifies parent nodes and children nodes in reference
to these parents, as shown in figure 3.2, nodes 2 and 3 are children of node 1 while they act like
parents to nodes 4-5 and 6-7 respectively. Functionality of parent nodes differs from children nodes
as shown in the next subsections.
1
3
6
7
2
4
5
Figure 3.2 Tree Topology
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3.1.1.1 Parent and Children Nodes Functions
The parents nodes function is to receive messages from their children. For transmission power
control, the parent measures the received signal strength (RSSI) while receiving messages, takes the
decision of demanding a child to increase or decrease its transmission power level by inserting a
Tx Byte in the acknowledge as shown in figures 3.3 and 3.6.
Node 1 : Parent Node Node 2: Child Node
ACK Received
Piggy back byte:
Tx_Byte 
RSSI
ACK
134567 28
ParentAck_Tx_Index Control_Child
Always 1
Figure 3.3 Child Nodes Functions
Each message, received by the parent, has 2 piggy backed bytes in it for transmission power
control algorithm as shown in figures 3.4 and 3.5. The first byte, is the child transmission index
while the second one is the parent acknowledge transmission index. The child’s transmission index
is the index of the array that stores the transmission power values in table 2.3 and represents the
child’s current transmission power. On the other hand, the parent acknowledge transmission index
represents the parent transmission power used for the acknowledge. By having these 2 bytes, the
parent is not responsible for any power control data bookkeeping related to its children, but it is
the children responsibility. Since each node has only one parent and can have many children, this
feature reduces the complexity of keeping long tables for children transmission powers and trying to
keep them up to date and remove stale information. The parent sends a Tx Byte variable embedded
in the acknowledge to request the child node to increase or decrease the transmission power.
The child transmission index byte serves to stop the acknowledgments; if the child node has
already reached the limit. In other words, it makes no sense to keep sending acknowledgments
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Node 1 : Parent Node Node 2: Child Node
Message Received
Piggy back bytes:
Byte 1: Node 2 [ Transmission Index ]
Byte 2: Node 1 [ Ack Transmission Index]
RSSI
Figure 3.4 Parent Nodes Functions
asking the child node to raise its transmission power while it is maximum or to lower it when it
is minimum. This byte changes the acknowledgment type back to an acknowledgment code, as
B-MAC, with no piggyback bytes.
The parent’s acknowledge transmission index is used by the parent to tune the transmission
power accordingly when sending the acknowledge to the child node.
Children nodes role is to send messages to parent nodes in order to reach the destination base
station. Three functions are required for transmission power control, decipher the Tx Byte sent by
the parent and adjust the transmission power accordingly, measures the parent acknowledge signal
strength and then piggy back the 2 bytes in the message sent to the parent.
3.2 Simulation Tool
A simulator tool was developed in order to overcome the simulators limitations shown in sec-
tion 2.5. This flexible simulation tool is not bounded by a certain hardware or operating system
technology and it can be easily expanded. The fact that it is based on the concept of building blocks,
makes it easy to be changed according to one needs. This tool consists of a library of hierarchial
components that can be used in custom simulations. The new tool was designed with these goals:
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Figure 3.5 Node Functioning as a Parent
• Easy to learn and use.
• Hierarchial structure.
• Adjustable abstraction level versus details.
• Flexible and can be extended and tailored according to the designer needs.
• Ability to model all layers of the OSI model.
• Fine grained and captures all events.
• Simulates heterogeneous networks.
• Evaluates energy consumption.
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Figure 3.6 Node Functioning as a Child
3.2.1 WSN Blockset
This simulation tool is called WSN blockset and was developed in the Matlab [48] environment.
The idea of choosing Matlab as a simulating environment is that, there is no need to build an in-
dependent simulation environment when one already exists. Matlab carries a very big amount of
40
built in functions, called Toolboxes, in almost all fields of engineering like Controls, Digital signal
processing, RF and communications. These functions are used to add the Matlab calculation power
to the new simulator. With these features, Matlab can offer an environment with a very high degree
of flexibility without trading off the high calculations and analysis power. Simulink [49], which is
a part of the Matlab package, is a block based graphical programming tool. The internal functions
of Simulink are called Blocksets. The new tool, shown in figure 3.7, is a new blockset that is added
to Simulink to enable the wireless sensor network designer to use it . Stateflow [50], a simulink
blockset, was used to implement the previously mentioned state machines as shown in figure 3.8 .
The main units for these simulations are the wireless sensor nodes and the environment units.
The wireless sensor nodes are made out of different components that represent layers. The envi-
ronment component links all these nodes together and simulate the real message exchange effect
through the air. The node is made out of three main components: higher layers, network layer and
lower layers.
The lower layers are divided into a MAC Layer and a physical layer. The MAC layer is an
implementation of the K USF-B-MAC protocol described in 3.1.1. The MAC layer allows ac-
knowledgments and is used to notify upper layers about lost messages. Retransmissions are not the
responsibility of the B-MAC as described in [27]. For each state, there is an associated time during
which the state is active and an associated energy consumption that sums all the energy spent within
this state. The values of the timers and the cost of each state was calculated using table 3.1.
Table 3.1 Time and Current Consumption for Primitive Operations Based on [27] and [14]
Operation Time (s) Current (mA)
Initialize Radio 350E-6 6
Turn on Radio 1.5E-3 1
Switch to RX/TX 250E-6 15
Receive 1 byte 416E-6 7.4
Transmit 1 byte 416E-6 6.9 - 26.7
Sample sensors 1.1 20
The physical layer or hardware presentation layer is implemented in the form of timers, analog
to digital converters, transceivers and sensors.
The Network layer was not implemented but instead abstracted with constant values for the
parent and destination nodes. The current topology is a star where the center is the base station.
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Figure 3.7 WSN Blockset
The Higher layers were abstracted into an application layer state machine with states such as:
controller, receive message, send message and build message.
3.2.2 K USF-B-MAC in TinyOS
In order to enable the transmission power control using the Berkeley motes presented in subsec-
tion 2.1.1, extra modifications were introduced to the TinyOS .
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Figure 3.8 Part of Stateflow Implementation of the K USF-B-MAC
3.2.2.1 Main Features
The K USF-B-MAC was implemented using NesC language in TinyOS to replace the original
B-MACwithout affecting its basic operations and to be fully compatible with any mote programmed
with the standard B-MAC. A research done in the TinyOS Message structure (TOSMSG), revealed
that 2 empty bytes were sent with each message (the reading field). These 2 bytes were then used to
send the parent’s transmission index and the child’s transmission index to the parent. The K USF-
B-MAC is also responsible for the construction of the Tx byte at the parent and its reception at
the child nodes. If the child’s parent changes, all transmission power settings are dropped and all
variables are re-initialized. The K USF-B-MAC main features in TinyOS are:
• Transforming the default Ack code to a structured Ack packet where a Tx power byte can be
embedded
– This was achieved by using the B-MAC default acknowledge code as a preamble for the
transmitted data. If the transmission power reaches a level of stability the ACK returns
to the default ACK code.
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• Correcting the flaws in the B-MAC protocol implementation regarding the the number of
bytes sent in acknowledgments.
– The effective ACK code was 3 bytes whereas the actual sent acknowledgment was 5
bytes.
• Avoiding any ACK to be sent in response to a broadcast message.
• Building the Monitor interface.
– In order to monitor the internal behavior of the variables, a monitor interface was im-
plemented to monitor any variable and send it to the base station to be analyzed instead
of sensors data.
• Sending any broadcast message at full transmission power.
• Ensuring Compatibility with any mote programmed with the standard B-MAC protocol.
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CHAPTER 4
EXPERIMENTS DESIGNS, RESULTS AND ANALYSIS
In this chapter, the algorithm’s simulation, implementation, and results and data analysis are
presented. Experiments were designed and classified into 3 categories: protocol design related
experiments, protocol testing experiments and energy assessment experiments. These experiments
were performed in a sequential manner to first answer questions about the protocol’s design, then
about the protocol’s performance and finally compare the energy consumption of the K USF-B-
MAC versus the standard B-MAC protocols. All the implementations were performed using the
MICA2 motes running the “Surge reliable” application from Crossbowr.
4.1 Protocol Design Related Experiments
These experiments were designed to better understand the critical parameters required by the
protocol’s transmission power algorithm in order to be designed properly. In this section three
main parameters were studied such as: receiver’s sensitivity, sender’s transmission power effect on
received signal strength and the received signal strength error.
4.1.1 Receiver Sensitivity
This experiment was performed using one node and another one connected to an MIB510 base
station. Node 1 was put in different distances in order to get the least amount of signal strength in
dBm, while always ensuring a connectivity. The monitor interface, explained in 3.2.2.1, was used
to get the Received signal strength (RSSI) values instead of the light readings.
As shown in figures 4.1 and 4.2, the RSSI readings were plotted versus the number of messages.
The least amount of signal strength received while ensuring connectivity is -90.2 dbm or an RSSI
register value of 248. This value is the least signal strength that can be permitted to the motes in the
45
transmission power control algorithm and was used to setup the thresholds discussed in subsection
3.1.
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Figure 4.1 Base Station Receiver’s Sensitivity, [15]
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Figure 4.2 Node 1 Receiver’s Sensitivity, [15]
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4.1.2 Transmission Power Levels
In this experiment, the effect of transmission power on the received signal strength was studied.
This experiment was done using 2 nodes connected to two base stations MIB510 and MIB600 re-
spectively to ensure that the battery voltage does not not affect the experiment. The levels presented
in table 2.3 were used to see the effect on the received signal strength and also the fluctuations of
the RSSI within the same transmitted power. The monitor interface was used to get the RSSI values
instead of the light readings. These results were plotted in figures A.1 to A.23. From these figures,
the effect of the transmission power was remarkably witnessed and also the opportunity to control
the transmission power without reaching the receiver’s sensitivity level. From these results, a new
experiment had to be performed to clarify the fluctuations in the RSSI values and the RSSI had to
be studied.
4.1.3 RSSI Error
In this experiment, snapshots of the RSSI were taken from the RSSI pin that goes to the mi-
crocontroller, as described in subsection 2.2.3.2. Two motes were used in this experiment, one was
acting as sender and the other as a receiver. On the receiver side the RSSI pin was connected to a
Tektronics TDS 3052 oscilloscope and was set to be triggered by the RSSI signal.
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Figure 4.3 RSSI Voltage Using a Tektronics Oscilloscope
47
Figure 4.3, shows the noise that adds to the RSSI reading which is sampled by the microcon-
troller. This clarifies the use of the Exponential Weight Moving Average while reading received
signal strength in the motes and also urges the use of a safety region between the 2 thresholds in the
algorithm.
4.2 Protocol Testing Experiments
These types of experiments were performed to ensure the proper operation of the K USF-B-
MAC protocol and the transmission power control algorithm.
4.2.1 Dynamic Transmission Power Adjustment
In this experiment, the dynamic transmission power adjustment was tested. The goal of this
experiment was to check if the transmission power would adapt according to the change of the
distance between two nodes programmed with K USF-B-MAC. This experiment was performed
by fixing one mote to the base station and moving the other one. By increasing or decreasing the
distance between the 2 motes the child’s node transmission power was monitored. The monitor
interface was used to get the transmission power values instead of the light readings as shown in the
experiment results in table A.5 and are summarized in figures 4.6 and 4.7, where the Tx index was
plotted versus the distance. The transmission index, as mentioned in subsection 3.1.1, is the index
of the array containing the transmission power levels.
Figure 4.4 Dynamic Transmission Power Adjustment for a Base Station
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Figure 4.5 Dynamic Transmission Power Adjustment Mote Trajectory
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Figure 4.6 Increasing Distance Between Sender and Receiver
As shown in figures 4.6 and 4.7, the transmission power was adjusted dynamically according to
the received signal strength.
4.2.2 Multihop Transmission Power Control
The goal of this experiment was to show that the new K USF-B-MAC allows transmission
power adjustment within multihoping networks. In this experiment three nodes were used. The
base station and node 2 were indoor while node 1 was outdoor. The monitor interface was used to
get the transmission power values instead of the light readings as shown in the experiment results,
table A.8
By analyzing the results, table A.8, node 1 had node 2 as its parent and it was reducing the
transmission power according to the feedback from node 1. In the same time, node 2 was reducing
its transmission power independently from node 1 and according to the feedback from node 0 at-
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Figure 4.7 Decreasing Distance Between Sender and Receiver
tached to the base station. This proves that the multihop transmission power control is available in
the K USF-B-MAC protocol.
4.2.3 K USF-B-MAC Compatibility with the Standard B-MAC Protocol
These 2 experiments were made to ensure a normal operation between a modified K USF-B-
MAC nodes and the standard B-MAC nodes without any modifications.
4.2.3.1 Base Station with B-MAC Protocol
This experiment was performed indoor between two motes and a base station MIB510. The
base station (node 0) and node 2 were programmed with the standard B-MAC while node 1 was
programmed with K USF-B-MAC. The monitor interface was used to get the transmission power
values instead of the light readings as shown in the experiment results, table A.3
By analyzing the results, a normal operation was observed with maximum transmission power
for all nodes as expected from a standard B-MAC.
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4.2.3.2 Base station with K USF-B-MAC Protocol
This experiment was performed indoor between two motes and a base station MIB510. The base
station (node 0) and node 1 were programmed with K USF-B-MAC while node 2 was programmed
with the standard B-MAC. The monitor interface was used to get the transmission power values
instead of the light readings as shown in the experiment results, table A.4
By analyzing the results, a normal operation was observed. Node 1 was adjusting its transmis-
sion power while in the same time, node 2 was sending at full transmission power.
4.3 Energy Evaluation Experiments
These experiments were performed to evaluate the K USF-B-MAC from the energy consump-
tion point of view. Some counters were implemented into each motes such as: received bytes
counter, transmitted bytes counter, received acknowledgments counter and transmitted acknowledg-
ments counter. The monitor interface was used to get the transmission power values instead of the
light readings, the received counter values instead of temperature readings, the transmission counter
values instead of the accelerometer X and Y readings, the received acknowledgments counter val-
ues instead of the magnometer X readings and finally the transmit acknowledgments counter values
instead of the magnometer Y readings. The experiment results are presented in tables A.1 and A.2.
4.3.1 Outdoor 4-Motes Experiment
In this experiment the nodes were set up was as shown in figure 4.8, the distances between the
motes are shown in table 4.1. This experiment was done twice each with a duration of one hour
and with 455 sent messages. The first time with the B-MAC protocol programmed in the motes
and the second, with the K USF-B-MAC protocol programmed in the motes. The results of these
experiments are shown in tables A.1 and A.2 respectively.
By analyzing and processing the results, a comparison was made between the energy consump-
tion in the two cases.
A significant amount of energy was saved while using the K USF-B-MAC protocol as shown in
table 4.3 without affecting the successful message reception as shown in table 4.2.
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Figure 4.8 Outdoor 4-Motes Energy Experiment
Table 4.1 Outdoor 4-Motes Experiment: Nodes Locations
From To Distance
0 3 7.3 m
0 2 9.1 m
0 1 6.4 m
1 2 6.4 m
1 3 4.6 m
2 3 3.5 m
Table 4.2 Outdoor 4-Motes Experiment: B-MAC and K USF-B-MACMessages Received and Reg-
istered by the Base Station Using Crossbow’srMoteviewr
Number of Messages registered in the base station
B-MAC K USF-B-MAC
Node 0 427 429
Node 1 376 385
Node 2 372 383
Node 3 380 378
Table 4.3 Outdoor 4-Motes Experiment: B-MAC and K USF-B-MAC Energy Consumption in 1
Hour With 455 Messages Sent
B-MAC K USF-B-MAC Energy saved by K USF-B-MAC
Node 0 1.0824 Joule 0.9217 Joule 14.847 %
Node 1 1.2069 Joule 0.7515 Joule 37.733 %
Node 2 1.1935 Joule 0.7460 Joule 37.495 %
Node 3 1.2023 Joule 0.6672 Joule 44.506 %
4.3.2 Indoor 2-Motes Experiment
This experiment was performed indoor between one mote and a base station 4 meters apart and
was done twice, each with a duration of 20 minutes and 165 sent messages. One experiment was
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done with the B-MAC protocol programmed in the motes and the other with the K USF-B-MAC
protocol programmed in the motes. The results of these experiments are shown in tables A.7 and
A.6 respectively.
By analyzing and processing the results, a comparison was made between the energy consump-
tion in the two cases.
Table 4.4 Indoor 2-Motes Experiment: B-MAC and K USF-B-MAC Messages Received and Reg-
istered by the Base Station Using Crossbow’srMoteviewr
Number of Messages Registered in the Base Station
B-MAC K USF-B-MAC
Node 0 130 135
Node 1 156 158
Table 4.5 Indoor 2-Motes Experiment: B-MAC and K USF-B-MAC Energy Consumption in 20
Minutes With 165 Messages Sent
B-MAC K USF-B-MAC Energy saved by K USF-B-MAC
Node 0 0.1670 Joule 0.1407 Joule 18.692 %
Node 1 0.2818 Joule 0.1497 Joule 46.868 %
A significant amount of energy was saved while using the K USF-B-MAC protocol as shown in
table 4.5 without affecting the successful message reception as shown in table 4.4.
4.3.3 Simulated Outdoor 4-Motes Experiment
The simulation was prepared using Matlab simulink and the WSN blockset shown in figure 3.7
as discussed in subsection 3.2.1 the main simulation setting is shown in figures A.25 and A.25. The
simulation goal was to summarize all the simulator features and to show the energy consumption
evaluation. In this experiment four motes were used, as shown in figure A.24 and the base station
was attached to mote 1. The simulated time was 1800 seconds (30 minutes)and took 3 minutes real
time in average to be completed. This experiment was done twice each with a total of 455 sent
messages for each node. The first experiment was performed with the K USF-B-MAC protocol
without transmission power control whereas the other was done with the K USF-B-MAC protocol
with the transmission power control feature enabled.
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By analyzing the results of these experiments a comparison was made between the two cases
shown in tables 4.7 and 4.8.
Table 4.6 Simulated Outdoor 4-Motes Experiment: Nodes Locations
Nodes X Y
Node 1 2 m 5 m
Node 2 3 m 5 m
Node 3 2 m 7 m
Node 4 5 m 3 m
Table 4.7 Simulated Outdoor 4-Motes Experiment: Messages Received and Registered by the
Base Station for K USF-B-MAC with Transmission Power Control versus K USF-B-MAC with-
out Transmission Power Control
Number of Messages Registered in the Base Station
K USF-B-MAC with Tx control K USF-B-MAC without Tx Control
Node 2 217 208
Node 3 214 212
Node 4 208 212
Table 4.8 Simulated Outdoor 4-Motes Experiment: Energy Saving
K USF-B-MAC (Tx control disabled) K USF-B-MAC (Tx control enabled) Energy saved
Node 2 0.44958 Joule 0.22546 Joule 49.851 %
Node 3 0.45323 Joule 0.23547 Joule 48.046 %
Node 4 0.45083 Joule 0.23716 Joule 47.395 %
A significant amount of energy was saved while using the K USF-B-MAC protocol with trans-
mission power control as shown in table 4.8 without affecting the successful message reception as
shown in table 4.7.
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CHAPTER 5
CONCLUSIONS AND FUTUREWORK
5.1 Conclusions
Transmission power control has opened a new horizon of opportunities for energy saving in
wireless sensor networks.
This research specifically developed a complete process for controlling the transmission power
for the MICA2 motes. However, the process is either directly applicable or it provides a definitive
map for the development of a process for those wireless motes to which it is not directly applicable.
This research also gave birth to the first Wireless Sensor Networks development tool, which
is termed Blockset. Blockset is a flexible simulation tool that specifically addresses the primary
difficulties associated with the design and testing of new protocols in wireless sensors networks.
The simulation tool was developed within the Matlab framework. Therefore, the simulation tool
will be immediately accessible and useful to the research community associated with this arena of
development.
The K USF-B-MAC process was developed in order to correct certain flaws in the standard
B-MAC implementation, which operates within TinyOS. In addition, a process was developed for
the dynamic control of transmission power in wireless motes. The amount of energy that can be
saved by controlling the transmission power was quantized during the research and documented in
this thesis. The control of transmission power was shown to significantly affect the lifetime of the
motes, in particular, and the network, in general.
5.2 Future Work
This research highlighted several areas and items for future investigation, which could poten-
tially yield significant advances in the arena of transmission power control. A, not all inclusive, list
is:
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• Use the unused bit in the Tx Byte, which is sent in the acknowledgment, as a parity bit.
• Retransmit the Tx byte twice in order to ensure integrity.
• Implement a rollback feature in the motes to automatically raise the transmission power if a
certain number of acknowledgments are lost.
• Extend the study of wireless behavior to improve the control of transmission power with a
more sophisticated algorithm.
• Build a Transmission power control interface to dynamically enable or disable the control
feature from the application layer, through a jumper or a DIP1 switch.
• Move the transmission power control operation to a separate unit to make it easy for develop-
ers to implement changes.
1Dual In-line Package
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Figure A.8 Transmission Power Levels Experiment with Tx Level 08
64
Appendix A (Continued)
0 5 10 15 20 25 30
−76
−75.5
−75
−74.5
−74
−73.5
−73
−72.5
Number of Messages
R
SS
I V
al
ue
 (d
Bm
)
 Received RSSI / sender Tx Level @ 09
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Figure A.19 Transmission Power Levels Experiment with Tx Level 80
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Figure A.24 Simulated Outdoor 4-Motes Experiment with Transmission Power Control
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Figure A.25 Parameters for Simulated Outdoor 4-Motes Experiment with Tx Power Control
Figure A.26 Parameters for Simulated Outdoor 4-Motes Experiment without Tx Power Control
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Appendix A (Continued)
Table A.1 Outdoor 4-Motes Experiments: Fixed Transmission Power
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 1 13:41 126 255 0 376 18 0 76 0
0 2 13:41 126 255 76 377 18 5 76 0
0 3 13:41 126 255 268 377 29 15 152 0
0 4 13:41 126 255 576 377 29 30 152 0
0 5 13:42 126 255 24 376 40 50 228 0
0 6 13:42 126 255 496 376 40 70 228 0
0 7 13:42 126 255 20 376 40 95 228 0
0 8 13:42 126 255 444 377 52 115 304 0
0 9 13:42 126 255 868 376 52 135 304 0
0 10 13:42 126 255 316 376 64 155 416 0
0 11 13:42 126 255 912 376 64 180 416 0
0 12 13:43 126 255 348 376 64 200 416 0
0 13 13:43 126 255 808 377 75 220 528 0
3 10 13:43 0 255 496 320 169 155 532 4
2 11 13:43 0 255 688 314 177 165 648 4
0 14 13:43 126 255 244 376 75 240 528 0
3 11 13:43 0 255 836 320 180 160 648 4
1 13 13:43 0 255 48 392 29 165 988 4
0 15 13:43 126 255 700 376 86 4 640 0
3 12 13:43 0 255 148 320 192 165 764 4
2 13 13:43 0 255 388 314 212 175 988 4
1 14 13:43 0 255 496 392 41 165 80 8
0 16 13:43 126 255 240 376 86 29 640 0
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 14 13:43 0 255 800 315 224 180 80 8
1 15 13:43 0 255 728 392 64 165 308 8
0 17 13:43 126 255 700 376 86 49 640 0
3 14 13:43 0 255 948 320 227 180 80 8
2 15 13:43 0 255 120 314 248 185 308 8
1 16 13:43 0 255 160 392 75 175 424 8
0 18 13:43 126 255 156 377 98 69 752 0
3 15 13:43 0 255 156 320 250 180 308 8
2 16 13:43 0 255 464 315 4 190 424 8
1 17 13:43 0 255 504 392 87 180 540 8
3 16 13:44 0 255 608 320 5 185 424 8
2 17 13:44 0 255 916 314 15 195 540 8
1 18 13:44 0 255 848 392 111 185 764 8
0 20 13:44 126 255 156 376 109 114 864 0
3 17 13:44 0 255 948 320 17 185 540 8
2 18 13:44 0 255 232 314 39 195 764 8
0 21 13:44 126 255 612 377 109 134 864 0
3 18 13:44 0 255 268 320 39 190 764 8
2 19 13:44 0 255 576 314 50 200 880 8
1 20 13:44 0 255 504 392 152 185 84 12
0 22 13:44 126 255 48 376 121 154 976 0
3 19 13:44 0 255 724 320 51 200 880 8
2 20 13:44 0 255 920 314 73 205 84 12
1 21 13:44 0 255 960 392 164 195 200 12
0 23 13:44 126 255 508 377 121 174 976 0
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 20 13:44 0 255 956 321 75 200 84 12
2 21 13:44 0 255 240 314 85 210 200 12
0 24 13:44 126 255 52 376 121 199 976 0
2 22 13:44 0 255 692 314 97 215 316 12
1 23 13:44 0 255 732 392 198 205 540 12
0 25 13:44 126 255 508 376 132 219 64 4
3 22 13:44 0 255 724 321 98 205 316 12
2 23 13:44 0 255 8 314 120 215 540 12
1 24 13:44 0 255 48 392 209 205 656 12
0 26 13:44 126 255 964 376 132 239 64 4
3 23 13:44 0 255 44 320 122 210 540 12
2 24 13:44 0 255 352 314 132 220 656 12
0 27 13:45 126 255 400 376 144 3 176 4
3 24 13:45 0 255 500 320 134 220 656 12
2 25 13:45 0 255 696 314 156 225 884 12
1 26 13:45 0 255 736 392 249 215 1000 12
0 28 13:45 126 255 860 377 144 23 176 4
3 25 13:45 0 255 732 320 158 220 884 12
2 26 13:45 0 255 124 315 168 230 1000 12
1 27 13:45 0 255 56 392 16 220 200 16
0 29 13:45 126 255 404 376 144 48 176 4
3 26 13:45 0 255 160 320 170 225 1000 12
0 30 13:45 126 255 860 376 156 68 288 4
3 27 13:45 0 255 500 320 193 225 200 16
2 28 13:45 0 255 808 314 203 235 316 16
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 29 13:45 0 255 848 391 39 225 432 16
0 31 13:45 126 255 292 376 156 88 288 4
1 30 13:45 0 255 168 392 69 230 660 16
0 32 13:45 126 255 752 376 168 108 400 4
3 29 13:45 0 255 276 320 216 240 432 16
2 30 13:45 0 255 472 314 237 245 660 16
1 31 13:45 0 255 512 392 81 235 776 16
0 33 13:45 126 255 300 376 168 133 400 4
3 30 13:45 0 255 508 320 239 240 660 16
2 31 13:45 0 255 924 314 249 250 776 16
1 32 13:45 0 255 856 392 104 240 1000 16
0 34 13:45 126 255 756 376 168 153 400 4
3 31 13:46 0 255 960 320 251 245 776 16
2 32 13:46 0 255 244 315 17 255 1000 16
1 33 13:46 0 255 284 392 116 245 92 20
0 35 13:46 126 255 188 376 179 173 512 4
3 32 13:46 0 255 276 321 18 245 1000 16
2 33 13:46 0 255 584 314 29 255 92 20
0 36 13:46 126 255 644 376 179 193 512 4
3 33 13:46 0 255 620 320 30 250 92 20
2 34 13:46 0 255 16 314 41 9 208 20
1 35 13:46 0 255 968 392 150 250 436 20
0 37 13:46 126 255 80 376 191 213 624 4
3 34 13:46 0 255 52 321 42 4 208 20
2 35 13:46 0 255 248 314 70 9 436 20
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 36 13:46 0 255 400 392 161 4 552 20
0 38 13:46 126 255 652 377 191 238 624 4
3 35 13:46 0 255 392 320 65 4 436 20
2 36 13:46 0 255 700 315 81 14 552 20
0 39 13:46 126 255 84 376 191 2 624 4
3 36 13:46 0 255 844 321 77 9 552 20
2 37 13:46 0 255 20 314 104 19 776 20
1 38 13:46 0 255 60 392 197 9 892 20
0 40 13:46 126 255 540 376 203 22 736 4
3 37 13:46 0 255 52 320 100 9 776 20
2 38 13:46 0 255 360 315 115 19 892 20
1 39 13:46 0 255 400 392 208 9 1008 20
0 41 13:46 126 255 84 376 203 47 736 4
3 38 13:46 0 255 508 320 111 19 892 20
1 40 13:46 0 255 744 392 238 14 212 24
0 42 13:47 126 255 544 377 215 67 848 4
3 39 13:47 0 255 852 320 123 24 1008 20
1 41 13:47 0 255 176 391 249 24 328 24
0 43 13:47 126 255 1004 376 215 87 848 4
3 40 13:47 0 255 168 321 147 24 212 24
2 41 13:47 0 255 592 314 161 34 328 24
0 44 13:47 126 255 436 376 226 107 960 4
3 41 13:47 0 255 620 320 177 29 444 24
2 42 13:47 0 255 936 314 184 39 552 24
1 43 13:47 0 255 976 392 28 29 668 24
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 45 13:47 126 255 892 377 226 127 960 4
3 42 13:47 0 255 852 321 201 29 668 24
2 43 13:47 0 255 252 314 196 39 668 24
1 44 13:47 0 255 292 392 58 29 896 24
0 46 13:47 126 255 436 377 226 152 960 4
2 44 13:47 0 255 708 315 207 49 784 24
1 45 13:47 0 255 748 392 69 39 1012 24
0 47 13:47 126 255 896 376 238 172 48 8
3 44 13:47 0 255 648 321 225 44 900 24
1 46 13:47 0 255 68 392 81 44 104 28
2 46 13:47 0 255 368 315 242 54 104 28
1 47 13:47 0 255 412 391 104 49 328 28
0 49 13:47 126 255 788 376 250 212 160 8
3 46 13:48 0 255 416 320 3 49 220 28
2 47 13:48 0 255 712 314 10 59 328 28
1 48 13:48 0 255 752 392 115 49 444 28
0 50 13:48 126 255 220 376 250 232 160 8
3 47 13:48 0 255 648 320 27 49 444 28
2 48 13:48 0 255 140 315 21 64 444 28
1 49 13:48 0 255 68 391 138 49 672 28
0 51 13:48 126 255 788 376 250 1 160 8
3 48 13:48 0 255 80 321 39 59 560 28
2 49 13:48 0 255 484 315 43 69 672 28
1 50 13:48 0 255 524 393 149 59 788 28
0 52 13:48 126 255 224 376 5 21 272 8
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 49 13:48 0 255 424 321 62 64 788 28
2 50 13:48 0 255 848 314 54 74 788 28
1 51 13:48 0 255 868 392 160 64 904 28
0 53 13:48 126 255 684 376 5 41 272 8
3 50 13:48 0 255 764 321 73 64 904 28
2 51 13:48 0 255 276 315 65 79 904 28
1 52 13:48 0 255 188 392 183 69 104 32
0 54 13:48 126 255 116 377 17 61 384 8
2 52 13:48 0 255 508 315 88 79 104 32
1 53 13:48 0 255 528 391 194 69 220 32
0 55 13:48 126 255 680 376 17 86 384 8
3 52 13:48 0 255 424 321 108 69 220 32
1 54 13:48 0 255 868 392 223 69 448 32
0 56 13:48 126 255 116 377 17 106 384 8
3 53 13:48 0 255 880 320 120 79 336 32
2 54 13:48 0 255 280 314 123 89 448 32
1 55 13:48 0 255 300 392 234 79 564 32
0 57 13:49 126 255 576 377 28 126 496 8
1 56 13:49 0 255 644 391 245 84 680 32
0 58 13:49 126 255 12 376 28 146 496 8
3 55 13:49 0 255 540 320 155 84 680 32
2 56 13:49 0 255 52 315 146 99 680 32
1 57 13:49 0 255 988 391 12 89 904 32
3 56 13:49 0 255 992 321 166 89 796 32
0 60 13:49 126 255 8 376 40 191 608 8
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 57 13:49 0 255 312 320 188 94 1020 32
2 58 13:49 0 255 736 314 181 104 1020 32
1 59 13:49 0 255 536 392 52 89 224 36
0 61 13:49 126 255 468 376 40 211 608 8
3 58 13:49 0 255 768 321 200 104 112 36
2 59 13:49 0 255 56 314 204 109 224 36
1 60 13:49 0 255 992 392 64 99 340 36
0 62 13:49 126 255 928 376 51 231 720 8
3 59 13:49 0 255 1000 321 222 104 340 36
2 60 13:49 0 255 400 315 216 114 340 36
0 63 13:49 126 255 472 376 51 0 720 8
3 60 13:49 0 255 428 321 234 109 456 36
2 61 13:49 0 255 852 315 228 119 456 36
1 62 13:49 0 255 656 392 98 109 680 36
0 64 13:49 126 255 928 376 62 20 832 8
3 61 13:50 0 255 768 321 246 109 572 36
2 62 13:50 0 255 168 315 252 119 680 36
1 63 13:50 0 255 80 392 109 109 796 36
0 65 13:50 126 255 360 376 62 40 832 8
3 62 13:50 0 255 88 321 13 114 796 36
2 63 13:50 0 255 512 315 8 124 796 36
1 64 13:50 0 255 312 391 133 109 0 40
0 66 13:50 126 255 820 376 73 60 944 8
3 63 13:50 0 255 544 320 24 124 912 36
1 65 13:50 0 255 768 391 145 119 116 40
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 67 13:50 126 255 276 376 73 80 944 8
3 64 13:50 0 255 776 321 47 124 116 40
2 65 13:50 0 255 176 315 43 134 116 40
1 66 13:50 0 255 88 392 169 124 340 40
0 68 13:50 126 255 844 376 73 105 944 8
3 65 13:50 0 255 204 321 59 129 232 40
2 66 13:50 0 255 628 314 55 139 232 40
0 69 13:50 126 255 276 376 85 125 32 12
2 67 13:50 0 255 968 314 79 139 456 40
3 67 13:50 0 255 888 320 95 134 572 40
2 68 13:50 0 255 288 315 91 144 572 40
1 69 13:50 0 255 200 392 214 134 800 40
0 71 13:50 126 255 168 376 97 165 144 12
3 68 13:50 0 255 320 321 106 144 688 40
2 69 13:50 0 255 632 315 115 149 800 40
1 70 13:50 0 255 544 392 226 139 916 40
3 69 13:51 0 255 552 321 130 144 916 40
2 70 13:51 0 255 60 315 126 154 916 40
1 71 13:51 0 255 888 391 249 144 116 44
0 73 13:51 126 255 172 376 97 210 144 12
2 71 13:51 0 255 404 314 149 159 116 44
1 72 13:51 0 255 316 392 4 149 232 44
0 74 13:51 126 255 628 376 108 230 256 12
3 71 13:51 0 255 320 321 153 149 124 44
2 72 13:51 0 255 744 315 161 159 232 44
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 73 13:51 0 255 656 392 15 149 348 44
0 75 13:51 126 255 60 376 108 250 256 12
3 72 13:51 0 255 664 321 177 154 348 44
2 73 13:51 0 255 176 314 173 169 348 44
0 76 13:51 126 255 520 376 120 14 368 12
3 73 13:51 0 255 1004 321 188 164 464 44
2 74 13:51 0 255 408 315 197 169 576 44
1 75 13:51 0 255 320 392 49 159 692 44
0 77 13:51 126 255 68 376 120 39 368 12
1 76 13:51 0 255 664 392 72 164 916 44
0 78 13:51 126 255 524 376 120 59 368 12
1 77 13:51 0 255 1000 391 84 169 8 48
0 79 13:51 126 255 980 376 132 79 480 12
3 76 13:51 0 255 1004 321 247 169 8 48
2 77 13:52 0 255 520 314 244 179 8 48
1 78 13:52 0 255 316 392 96 169 124 48
0 80 13:52 126 255 412 376 132 99 480 12
3 77 13:52 0 255 324 321 3 174 124 48
2 78 13:52 0 255 976 315 255 189 124 48
1 79 13:52 0 255 660 391 125 174 352 48
0 81 13:52 126 255 872 376 144 119 592 12
3 78 13:52 0 255 780 321 15 184 240 48
1 80 13:52 0 255 92 391 137 184 468 48
3 79 13:52 0 255 1012 321 39 184 468 48
2 80 13:52 0 255 636 315 35 194 468 48
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 81 13:52 0 255 324 392 160 184 692 48
0 83 13:52 126 255 876 376 144 164 592 12
3 80 13:52 0 255 440 321 50 189 584 48
1 82 13:52 0 255 776 392 172 189 808 48
0 84 13:52 126 255 308 376 156 184 704 12
3 81 13:52 0 255 780 320 74 189 808 48
2 82 13:52 0 255 296 315 69 199 808 48
1 83 13:52 0 255 92 392 184 189 924 48
0 85 13:52 126 255 876 376 156 209 704 12
3 82 13:52 0 255 100 321 86 194 924 48
2 83 13:52 0 255 752 315 81 209 924 48
1 84 13:52 0 255 436 392 214 194 128 52
0 86 13:52 126 255 312 377 168 229 816 12
3 83 13:52 0 255 556 321 97 204 16 52
0 87 13:53 126 255 772 376 168 249 816 12
3 84 13:53 0 255 896 321 119 204 244 52
2 85 13:53 0 255 412 315 115 214 244 52
1 86 13:53 0 255 100 392 248 204 468 52
0 88 13:53 126 255 204 376 179 13 928 12
3 85 13:53 0 255 324 321 131 209 360 52
2 86 13:53 0 255 756 315 139 219 468 52
1 87 13:53 0 255 552 391 4 209 584 52
0 89 13:53 126 255 660 376 179 33 928 12
3 86 13:53 0 255 556 321 155 209 584 52
2 87 13:53 0 255 72 315 150 219 584 52
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 88 13:53 0 255 892 391 26 209 812 52
0 90 13:53 126 255 204 376 179 58 928 12
3 87 13:53 0 255 1012 321 167 219 700 52
2 88 13:53 0 255 416 315 162 224 700 52
0 91 13:53 126 255 664 376 190 78 16 16
3 88 13:53 0 255 220 321 179 219 816 52
2 89 13:53 0 255 760 315 186 229 928 52
1 90 13:53 0 255 668 392 50 224 20 56
0 92 13:53 126 255 100 376 190 98 16 16
3 89 13:53 0 255 560 320 202 219 20 56
2 90 13:53 0 255 76 315 198 229 20 56
0 93 13:53 126 255 556 376 202 118 128 16
3 90 13:53 0 255 1012 321 213 224 136 56
2 91 13:53 0 255 420 315 222 234 244 56
0 94 13:53 126 255 96 376 202 143 128 16
2 92 13:54 0 255 872 315 234 239 360 56
1 93 13:54 0 255 668 391 115 229 588 56
0 95 13:54 126 255 556 376 202 163 128 16
2 93 13:54 0 255 192 315 0 244 588 56
1 94 13:54 0 255 100 392 126 239 704 56
0 96 13:54 126 255 1016 376 213 183 240 16
3 93 13:54 0 255 1020 321 4 239 592 56
2 94 13:54 0 255 536 315 11 249 704 56
1 95 13:54 0 255 444 391 138 244 820 56
3 94 13:54 0 255 336 321 28 239 820 56
85
Appendix A (Continued)
Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 95 13:54 0 255 988 315 23 254 820 56
1 96 13:54 0 255 788 392 161 249 20 60
0 98 13:54 126 255 908 377 225 223 352 16
3 95 13:54 0 255 788 321 40 244 936 56
2 96 13:54 0 255 196 315 47 254 20 60
1 97 13:54 0 255 104 392 172 249 136 60
0 99 13:54 126 255 448 376 225 248 352 16
3 96 13:54 0 255 1020 321 62 244 136 60
2 97 13:54 0 255 648 315 59 3 136 60
1 98 13:54 0 255 444 392 201 249 364 60
0 100 13:54 126 255 908 376 225 12 352 16
3 97 13:54 0 255 452 321 74 254 252 60
2 98 13:54 0 255 992 315 83 8 364 60
1 99 13:54 0 255 900 391 213 3 480 60
0 101 13:54 126 255 344 376 237 32 464 16
3 98 13:54 0 255 796 321 97 3 480 60
2 99 13:54 0 255 312 314 94 13 480 60
1 100 13:54 0 255 220 391 225 8 596 60
0 102 13:55 126 255 912 376 237 57 464 16
3 99 13:55 0 255 112 321 109 3 596 60
2 100 13:55 0 255 764 315 105 18 596 60
1 101 13:55 0 255 564 392 248 13 820 60
0 103 13:55 126 255 344 376 248 77 576 16
3 100 13:55 0 255 564 321 120 8 712 60
1 102 13:55 0 255 1012 391 4 13 936 60
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 104 13:55 126 255 800 376 248 97 576 16
2 102 13:55 0 255 424 315 141 23 936 60
0 105 13:55 126 255 236 376 4 117 688 16
3 102 13:55 0 255 228 321 154 18 28 64
2 103 13:55 0 255 768 315 164 28 140 64
0 106 13:55 126 255 696 377 4 137 688 16
3 103 13:55 0 255 572 321 178 23 256 64
2 104 13:55 0 255 88 315 176 33 256 64
0 107 13:55 126 255 240 376 4 162 688 16
3 104 13:55 0 255 912 322 189 23 372 64
2 105 13:55 0 255 540 315 187 38 372 64
1 106 13:55 0 255 340 392 82 33 596 64
0 108 13:55 126 255 696 377 16 182 800 16
3 105 13:55 0 255 340 321 201 28 488 64
2 106 13:55 0 255 880 315 209 38 596 64
1 107 13:55 0 255 788 391 94 33 712 64
0 109 13:55 126 255 128 375 16 202 800 16
3 106 13:55 0 255 684 321 224 33 712 64
2 107 13:56 0 255 200 315 221 43 712 64
1 108 13:56 0 255 1020 392 124 33 940 64
0 110 13:56 126 255 588 376 28 222 912 16
3 107 13:56 0 255 116 321 236 43 828 64
1 109 13:56 0 255 452 391 135 43 32 68
0 111 13:56 126 255 24 376 28 242 912 16
3 108 13:56 0 255 348 321 3 43 32 68
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 109 13:56 0 255 888 315 255 53 32 68
1 110 13:56 0 255 796 391 157 48 256 68
0 112 13:56 126 255 592 377 28 11 912 16
3 109 13:56 0 255 800 321 15 48 148 68
2 110 13:56 0 255 316 315 11 58 148 68
1 111 13:56 0 255 224 392 168 53 372 68
0 113 13:56 126 255 24 376 40 31 0 20
3 110 13:56 0 255 116 321 26 48 264 68
2 111 13:56 0 255 656 314 34 58 372 68
1 112 13:56 0 255 564 392 180 53 488 68
0 114 13:56 126 255 480 376 40 51 0 20
3 111 13:56 0 255 460 321 49 53 488 68
2 112 13:56 0 255 1000 315 45 63 488 68
1 113 13:56 0 255 908 391 210 58 716 68
0 115 13:56 126 255 940 376 51 71 112 20
3 112 13:56 0 255 916 321 60 63 604 68
2 113 13:56 0 255 320 315 68 68 716 68
1 114 13:56 0 255 228 392 222 63 832 68
0 116 13:56 126 255 488 376 51 96 112 20
3 113 13:56 0 255 124 321 84 63 832 68
2 114 13:56 0 255 772 315 80 73 832 68
1 115 13:56 0 255 572 391 245 68 32 72
0 117 13:57 126 255 944 375 51 116 112 20
3 114 13:57 0 255 576 322 96 68 948 68
2 115 13:57 0 255 92 315 104 78 32 72
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 116 13:57 0 255 0 392 1 73 148 72
0 118 13:57 126 255 376 376 62 136 224 20
3 115 13:57 0 255 916 321 108 68 40 72
2 116 13:57 0 255 432 315 115 78 148 72
1 117 13:57 0 255 340 392 12 73 264 72
0 119 13:57 126 255 832 376 62 156 224 20
1 118 13:57 0 255 684 392 42 78 492 72
0 120 13:57 126 255 268 376 74 176 336 20
3 117 13:57 0 255 692 321 144 83 380 72
2 118 13:57 0 255 96 315 148 88 492 72
0 121 13:57 126 255 840 376 74 201 336 20
3 118 13:57 0 255 924 322 167 83 608 72
1 120 13:57 0 255 348 392 77 88 832 72
0 122 13:57 126 255 272 376 74 221 336 20
3 119 13:57 0 255 352 321 179 88 724 72
2 120 13:57 0 255 892 315 184 98 832 72
1 121 13:57 0 255 800 392 88 93 948 72
0 123 13:57 126 255 728 376 86 241 448 20
3 120 13:57 0 255 692 322 202 88 948 72
2 121 13:57 0 255 208 315 196 98 948 72
1 122 13:57 0 255 116 392 100 93 40 76
0 124 13:57 126 255 272 376 86 10 448 20
3 121 13:57 0 255 12 321 214 93 40 76
2 122 13:58 0 255 664 315 208 108 40 76
1 123 13:58 0 255 460 391 130 98 268 76
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 125 13:58 126 255 732 376 98 30 560 20
3 122 13:58 0 255 468 322 226 103 156 76
2 123 13:58 0 255 896 315 231 108 268 76
0 126 13:58 126 255 168 376 98 50 560 20
3 123 13:58 0 255 700 321 249 103 384 76
1 125 13:58 0 255 124 392 165 108 608 76
0 127 13:58 126 255 624 376 110 70 672 20
3 124 13:58 0 255 128 322 5 108 500 76
1 126 13:58 0 255 576 392 176 113 724 76
0 128 13:58 126 255 56 376 110 90 672 20
2 126 13:58 0 255 1008 315 21 118 724 76
1 127 13:58 0 255 916 392 188 113 840 76
0 129 13:58 126 255 624 377 110 115 672 20
3 126 13:58 0 255 812 322 39 113 840 76
2 127 13:58 0 255 440 315 32 128 840 76
1 128 13:58 0 255 236 392 212 118 44 80
0 130 13:58 126 255 60 376 122 135 784 20
3 127 13:58 0 255 244 321 50 123 956 76
2 128 13:58 0 255 784 315 55 133 44 80
1 129 13:58 0 255 692 392 224 128 160 80
0 131 13:58 126 255 520 376 122 155 784 20
3 128 13:58 0 255 476 321 73 123 160 80
2 129 13:58 0 255 100 315 67 133 160 80
1 130 13:58 0 255 924 392 248 128 384 80
0 132 13:59 126 255 976 376 134 175 896 20
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 129 13:59 0 255 928 321 85 128 276 80
2 130 13:59 0 255 444 315 91 138 384 80
1 131 13:59 0 255 352 392 4 133 500 80
0 133 13:59 126 255 408 376 134 195 896 20
2 131 13:59 0 255 784 315 103 138 500 80
1 132 13:59 0 255 692 392 33 133 728 80
0 134 13:59 126 255 976 377 134 220 896 20
3 131 13:59 0 255 700 321 119 138 616 80
2 132 13:59 0 255 216 315 115 148 616 80
1 133 13:59 0 255 124 391 45 143 844 80
0 135 13:59 126 255 412 376 145 240 1008 20
3 132 13:59 0 255 20 321 130 143 732 80
0 136 13:59 126 255 872 376 145 4 1008 20
3 133 13:59 0 255 360 321 154 143 960 80
2 134 13:59 0 255 900 315 151 153 960 80
1 135 13:59 0 255 812 391 80 153 160 84
0 137 13:59 126 255 304 376 157 24 96 24
3 134 13:59 0 255 812 322 165 148 52 84
2 135 13:59 0 255 240 315 174 158 160 84
1 136 13:59 0 255 128 392 91 153 276 84
0 138 13:59 126 255 868 376 157 49 96 24
3 135 13:59 0 255 20 321 189 148 276 84
2 136 13:59 0 255 692 315 186 163 276 84
1 137 13:59 0 255 468 391 121 153 504 84
0 139 13:59 126 255 304 376 157 69 96 24
91
Appendix A (Continued)
Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 136 13:59 0 255 476 322 200 158 392 84
2 137 14:00 0 255 12 315 208 168 504 84
0 140 14:00 126 255 764 377 169 89 208 24
3 137 14:00 0 255 820 321 211 163 508 84
1 139 14:00 0 255 244 391 144 168 736 84
0 141 14:00 126 255 200 376 169 109 208 24
3 138 14:00 0 255 136 322 234 163 736 84
2 139 14:00 0 255 808 315 231 178 736 84
1 140 14:00 0 255 588 392 168 173 960 84
0 142 14:00 126 255 656 376 181 129 320 24
3 139 14:00 0 255 588 321 246 168 852 84
2 140 14:00 0 255 16 315 254 178 960 84
1 141 14:00 0 255 928 391 179 173 52 88
0 143 14:00 126 255 196 376 181 154 320 24
3 140 14:00 0 255 820 322 13 168 52 88
2 141 14:00 0 255 488 315 10 183 52 88
1 142 14:00 0 255 244 392 208 173 280 88
0 144 14:00 126 255 656 377 181 174 320 24
3 141 14:00 0 255 140 321 24 173 168 88
2 142 14:00 0 255 832 315 33 188 280 88
1 143 14:00 0 255 700 391 219 183 396 88
0 145 14:00 126 255 92 376 193 194 432 24
3 142 14:00 0 255 484 322 35 178 284 88
2 143 14:00 0 255 152 315 45 193 396 88
1 144 14:00 0 255 20 392 231 188 512 88
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 146 14:00 126 255 660 376 193 219 432 24
3 143 14:00 0 255 824 321 59 178 512 88
0 147 14:01 126 255 92 376 204 239 544 24
2 145 14:01 0 255 836 315 81 198 736 88
0 148 14:01 126 255 548 377 204 3 544 24
3 145 14:01 0 255 484 322 95 183 852 88
2 146 14:01 0 255 264 315 93 203 852 88
1 147 14:01 0 255 20 391 32 193 56 92
0 149 14:01 126 255 1008 376 216 23 656 24
3 146 14:01 0 255 940 322 107 193 968 88
2 147 14:01 0 255 608 315 117 208 56 92
1 148 14:01 0 255 476 392 43 203 172 92
0 150 14:01 126 255 444 376 216 43 656 24
3 147 14:01 0 255 260 321 130 198 172 92
2 148 14:01 0 255 952 315 129 213 172 92
1 149 14:01 0 255 820 391 54 208 288 92
0 151 14:01 126 255 1012 376 216 68 656 24
3 148 14:01 0 255 600 322 142 198 288 92
2 149 14:01 0 255 380 315 141 218 288 92
1 150 14:01 0 255 140 392 78 213 512 92
3 149 14:01 0 255 28 322 154 203 404 92
2 150 14:01 0 255 720 315 165 218 512 92
1 151 14:01 0 255 588 391 90 213 628 92
0 153 14:01 126 255 900 377 228 108 768 24
3 150 14:01 0 255 260 322 178 203 628 92
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 151 14:01 0 255 40 315 177 223 628 92
1 152 14:01 0 255 820 392 119 213 856 92
0 154 14:01 126 255 336 376 239 128 880 24
3 151 14:01 0 255 716 321 189 213 744 92
2 152 14:02 0 255 384 315 201 228 856 92
0 155 14:02 126 255 796 376 239 148 880 24
3 152 14:02 0 255 36 322 213 218 972 92
2 153 14:02 0 255 728 315 213 233 972 92
1 154 14:02 0 255 596 391 154 228 172 96
0 156 14:02 126 255 340 376 239 173 880 24
3 153 14:02 0 255 376 321 225 218 64 96
2 154 14:02 0 255 156 315 225 238 64 96
1 155 14:02 0 255 24 392 166 233 288 96
0 157 14:02 126 255 796 377 251 193 992 24
3 154 14:02 0 255 828 322 237 223 180 96
2 155 14:02 0 255 496 315 249 238 288 96
1 156 14:02 0 255 364 392 177 233 404 96
0 158 14:02 126 255 228 377 251 213 992 24
3 155 14:02 0 255 148 321 4 228 404 96
1 157 14:02 0 255 708 391 201 238 632 96
0 159 14:02 126 255 688 376 7 233 80 28
3 156 14:02 0 255 604 322 15 238 520 96
2 157 14:02 0 255 160 315 28 248 632 96
1 158 14:02 0 255 28 392 212 243 748 96
0 160 14:02 126 255 236 377 7 2 80 28
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 157 14:02 0 255 836 322 39 238 748 96
2 158 14:02 0 255 504 315 40 253 748 96
1 159 14:02 0 255 372 391 236 248 972 96
3 158 14:02 0 255 264 322 50 243 864 96
2 159 14:02 0 255 840 316 51 2 956 96
1 160 14:02 0 255 824 392 247 253 64 100
0 162 14:03 126 255 124 375 18 42 192 28
3 159 14:03 0 255 604 321 62 243 980 96
2 160 14:03 0 255 156 315 75 2 64 100
1 161 14:03 0 255 140 391 3 253 180 100
0 163 14:03 126 255 580 375 18 62 192 28
2 161 14:03 0 255 612 315 87 12 180 100
1 162 14:03 0 255 484 392 33 2 408 100
0 164 14:03 126 255 16 376 30 82 304 28
2 162 14:03 0 255 844 316 111 12 408 100
1 163 14:03 0 255 828 391 45 7 524 100
0 165 14:03 126 255 588 376 30 107 304 28
3 162 14:03 0 255 612 322 121 2 524 100
2 163 14:03 0 255 272 315 122 17 524 100
1 164 14:03 0 255 148 392 68 12 748 100
0 166 14:03 126 255 20 376 30 127 304 28
3 163 14:03 0 255 40 322 132 7 640 100
2 164 14:03 0 255 616 315 144 22 748 100
1 165 14:03 0 255 600 391 79 17 864 100
0 167 14:03 126 255 476 376 41 147 416 28
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 164 14:03 0 255 380 322 143 7 756 100
1 166 14:03 0 255 940 392 91 17 980 100
0 168 14:03 126 255 20 376 41 172 416 28
3 165 14:03 0 255 724 322 167 12 980 100
2 166 14:03 0 255 388 315 167 32 980 100
1 167 14:03 0 255 260 392 115 22 184 104
0 169 14:03 126 255 480 376 52 192 528 28
3 166 14:03 0 255 156 322 179 22 72 104
2 167 14:04 0 255 620 315 191 32 184 104
1 168 14:04 0 255 716 392 126 32 300 104
0 170 14:04 126 255 940 377 52 212 528 28
3 167 14:04 0 255 388 322 201 22 300 104
2 168 14:04 0 255 48 315 203 37 300 104
0 171 14:04 126 255 372 376 64 232 640 28
2 169 14:04 0 255 392 315 226 42 524 104
1 170 14:04 0 255 376 392 161 37 640 104
0 172 14:04 126 255 828 376 64 252 640 28
3 169 14:04 0 255 156 322 236 27 640 104
2 170 14:04 0 255 732 315 237 42 640 104
0 173 14:04 126 255 372 376 64 21 640 28
1 172 14:04 0 255 36 392 202 42 984 104
0 174 14:04 126 255 832 376 76 41 752 28
3 171 14:04 0 255 956 322 4 42 872 104
2 172 14:04 0 255 396 316 16 52 984 104
1 173 14:04 0 255 492 391 214 52 76 108
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 175 14:04 126 255 268 377 76 61 752 28
3 172 14:04 0 255 164 322 27 42 76 108
1 174 14:04 0 255 724 392 236 52 300 108
0 176 14:04 126 255 724 376 88 81 864 28
3 173 14:04 0 255 616 322 39 47 192 108
2 174 14:04 0 255 168 315 51 62 300 108
1 175 14:04 0 255 152 392 248 57 416 108
0 177 14:05 126 255 156 376 88 101 864 28
3 174 14:05 0 255 956 322 61 47 416 108
2 175 14:05 0 255 508 315 62 62 416 108
1 176 14:05 0 255 492 391 22 57 644 108
0 178 14:05 126 255 724 376 88 126 864 28
3 175 14:05 0 255 276 321 73 52 532 108
2 176 14:05 0 255 848 315 73 72 532 108
1 177 14:05 0 255 948 391 33 67 760 108
0 179 14:05 126 255 48 376 100 141 976 28
3 176 14:05 0 255 732 322 85 62 648 108
2 177 14:05 0 255 168 315 96 77 760 108
1 178 14:05 0 255 268 392 45 72 876 108
0 180 14:05 126 255 508 376 100 161 976 28
2 178 14:05 0 255 508 316 108 77 876 108
1 179 14:05 0 255 612 392 69 77 76 112
0 181 14:05 126 255 964 377 111 181 64 32
3 178 14:05 0 255 392 322 120 67 992 108
2 179 14:05 0 255 852 315 131 82 76 112
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 180 14:05 0 255 952 392 81 77 192 112
0 182 14:05 126 255 504 376 111 206 64 32
2 180 14:05 0 255 168 315 143 82 192 112
1 181 14:05 0 255 268 391 110 77 420 112
0 183 14:05 126 255 964 376 111 226 64 32
3 180 14:05 0 255 56 322 153 77 308 112
2 181 14:05 0 255 624 315 155 92 308 112
1 182 14:05 0 255 724 392 122 87 536 112
0 184 14:05 126 255 400 376 123 246 176 32
3 181 14:05 0 255 400 321 164 82 424 112
2 182 14:06 0 255 968 315 179 97 536 112
0 185 14:06 126 255 860 376 123 10 176 32
3 182 14:06 0 255 740 322 186 82 652 112
2 183 14:06 0 255 284 315 191 97 652 112
1 184 14:06 0 255 388 392 156 97 876 112
0 186 14:06 126 255 400 376 135 35 288 32
2 184 14:06 0 255 628 315 215 102 876 112
1 185 14:06 0 255 728 392 168 97 992 112
0 187 14:06 126 255 856 376 135 55 288 32
3 184 14:06 0 255 400 322 221 87 992 112
2 185 14:06 0 255 56 315 227 107 992 112
1 186 14:06 0 255 44 392 198 97 196 116
0 188 14:06 126 255 292 376 147 75 400 32
3 185 14:06 0 255 856 322 233 97 84 116
2 186 14:06 0 255 400 315 249 112 196 116
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 187 14:06 0 255 500 392 210 107 312 116
0 189 14:06 126 255 752 376 147 95 400 32
3 186 14:06 0 255 176 322 245 102 200 116
1 188 14:06 0 255 844 392 222 112 428 116
3 187 14:06 0 255 516 322 12 102 428 116
2 188 14:06 0 255 172 315 17 122 428 116
1 189 14:06 0 255 164 391 245 117 652 116
0 191 14:06 126 255 752 376 159 140 512 32
3 188 14:06 0 255 968 322 23 107 544 116
2 189 14:06 0 255 404 315 40 122 652 116
1 190 14:06 0 255 612 392 1 117 768 116
0 192 14:07 126 255 184 376 159 160 512 32
3 189 14:07 0 255 176 322 46 107 768 116
2 190 14:07 0 255 856 315 52 127 768 116
1 191 14:07 0 255 960 391 24 117 996 116
0 193 14:07 126 255 644 376 171 180 624 32
3 190 14:07 0 255 748 322 58 117 884 116
2 191 14:07 0 255 176 315 94 132 88 120
1 192 14:07 0 255 392 392 36 127 88 120
0 194 14:07 126 255 80 376 171 200 624 32
3 191 14:07 0 255 68 322 82 122 88 120
2 192 14:07 0 255 520 315 105 137 204 120
0 195 14:07 126 255 648 376 171 225 624 32
1 194 14:07 0 255 56 392 69 137 428 120
0 196 14:07 126 255 80 377 183 245 736 32
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 193 14:07 0 255 860 322 106 127 320 120
2 194 14:07 0 255 180 316 141 142 544 120
1 195 14:07 0 255 504 391 81 137 544 120
0 197 14:07 126 255 536 377 183 9 736 32
2 195 14:07 0 255 632 315 153 147 660 120
1 196 14:07 0 255 736 392 110 137 772 120
0 198 14:07 126 255 996 376 195 29 848 32
3 195 14:07 0 255 524 322 141 137 660 120
2 196 14:07 0 255 976 315 177 152 888 120
0 199 14:07 126 255 544 376 195 54 848 32
3 196 14:07 0 255 868 323 164 142 888 120
2 197 14:08 0 255 296 315 188 157 1004 120
1 198 14:08 0 255 512 392 145 152 88 124
0 200 14:08 126 255 1000 377 195 74 848 32
3 197 14:08 0 255 184 322 176 142 1004 120
1 199 14:08 0 255 964 392 156 157 204 124
0 201 14:08 126 255 432 376 207 94 960 32
3 198 14:08 0 255 636 322 188 147 96 124
1 200 14:08 0 255 280 392 167 157 320 124
0 202 14:08 126 255 888 376 207 114 960 32
1 201 14:08 0 255 624 392 189 162 548 124
0 203 14:08 126 255 324 376 219 134 48 36
3 200 14:08 0 255 300 322 224 157 436 124
2 201 14:08 0 255 752 315 0 172 664 124
1 202 14:08 0 255 968 392 201 167 664 124
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 204 14:08 126 255 896 376 219 159 48 36
3 201 14:08 0 255 644 322 246 162 664 124
2 202 14:08 0 255 984 315 12 172 780 124
1 203 14:08 0 255 288 392 224 172 888 124
0 205 14:08 126 255 328 376 219 179 48 36
2 203 14:08 0 255 412 316 24 177 896 124
0 206 14:08 126 255 784 377 231 199 160 36
3 203 14:08 0 255 412 322 13 167 896 124
2 204 14:08 0 255 772 316 47 177 96 128
1 205 14:08 0 255 56 392 248 177 96 128
0 207 14:09 126 255 328 376 231 224 160 36
3 204 14:09 0 255 756 322 37 172 96 128
2 205 14:09 0 255 92 315 58 182 212 128
1 206 14:09 0 255 400 392 22 182 324 128
0 208 14:09 126 255 788 377 242 244 272 36
3 205 14:09 0 255 188 322 48 182 212 128
2 206 14:09 0 255 436 316 81 187 440 128
1 207 14:09 0 255 516 392 34 182 440 128
0 209 14:09 126 255 224 376 242 8 272 36
3 206 14:09 0 255 420 322 71 182 440 128
2 207 14:09 0 255 888 316 93 192 556 128
1 208 14:09 0 255 860 392 58 187 664 128
0 210 14:09 126 255 680 377 253 28 384 36
2 208 14:09 0 255 208 315 116 197 780 128
1 209 14:09 0 255 288 392 70 192 780 128
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 211 14:09 126 255 112 376 253 48 384 36
3 208 14:09 0 255 188 322 94 187 672 128
2 209 14:09 0 255 548 315 128 197 896 128
0 212 14:09 126 255 680 376 253 73 384 36
3 209 14:09 0 255 532 322 118 192 896 128
2 210 14:09 0 255 1004 315 140 207 1012 128
1 211 14:09 0 255 972 391 112 197 100 132
0 213 14:09 126 255 116 377 9 93 496 36
2 211 14:09 0 255 212 315 163 207 216 132
1 212 14:09 0 255 404 392 123 207 216 132
0 214 14:09 126 255 576 377 9 113 496 36
3 211 14:09 0 255 196 322 152 202 216 132
2 212 14:10 0 255 664 315 175 212 332 132
1 213 14:10 0 255 636 392 146 207 440 132
0 215 14:10 126 255 8 376 21 133 608 36
3 212 14:10 0 255 648 322 163 207 332 132
1 214 14:10 0 255 64 392 157 212 556 132
0 216 14:10 126 255 464 377 21 153 608 36
3 213 14:10 0 255 988 322 175 207 448 132
1 215 14:10 0 255 404 392 168 212 672 132
0 217 14:10 126 255 8 376 21 178 608 36
3 214 14:10 0 255 308 323 198 212 672 132
2 215 14:10 0 255 780 315 221 227 788 132
1 216 14:10 0 255 748 392 192 217 900 132
0 218 14:10 126 255 468 376 33 198 720 36
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 215 14:10 0 255 764 322 209 222 788 132
2 216 14:10 0 255 1012 315 244 227 1016 132
1 217 14:10 0 255 180 392 203 227 1016 132
0 219 14:10 126 255 928 376 33 218 720 36
3 216 14:10 0 255 996 322 233 222 1016 132
2 217 14:10 0 255 440 315 0 232 108 136
1 218 14:10 0 255 412 391 225 227 216 136
3 217 14:10 0 255 424 322 245 227 108 136
2 218 14:10 0 255 784 316 24 237 332 136
1 219 14:10 0 255 864 392 237 232 332 136
0 221 14:10 126 255 924 376 45 7 832 36
3 218 14:10 0 255 764 322 13 227 332 136
2 219 14:10 0 255 100 315 36 237 448 136
1 220 14:10 0 255 180 392 11 232 560 136
0 222 14:11 126 255 360 376 45 27 832 36
3 219 14:11 0 255 84 322 25 232 448 136
2 220 14:11 0 255 556 316 47 247 564 136
1 221 14:11 0 255 636 392 22 242 676 136
0 223 14:11 126 255 820 376 56 47 944 36
2 221 14:11 0 255 900 315 71 252 792 136
1 222 14:11 0 255 980 392 34 247 792 136
0 224 14:11 126 255 256 376 56 67 944 36
3 221 14:11 0 255 772 322 60 242 792 136
2 222 14:11 0 255 216 315 82 252 908 136
1 223 14:11 0 255 300 392 58 252 1016 136
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 225 14:11 126 255 712 376 67 87 32 40
3 222 14:11 0 255 200 322 72 247 908 136
2 223 14:11 0 255 560 315 105 1 108 140
1 224 14:11 0 255 640 392 69 252 108 140
0 226 14:11 126 255 252 376 67 112 32 40
3 223 14:11 0 255 540 322 96 247 108 140
2 224 14:11 0 255 784 315 116 1 224 140
0 227 14:11 126 255 712 376 67 132 32 40
3 224 14:11 0 255 884 322 107 252 224 140
2 225 14:11 0 255 216 315 128 11 340 140
1 226 14:11 0 255 412 392 103 6 452 140
0 228 14:11 126 255 148 377 79 152 144 40
3 225 14:11 0 255 316 322 118 6 340 140
2 226 14:11 0 255 560 315 152 16 568 140
0 229 14:11 126 255 716 376 79 177 144 40
3 226 14:11 0 255 656 322 141 6 568 140
2 227 14:11 0 255 900 315 164 16 684 140
1 228 14:12 0 255 984 392 139 16 792 140
0 230 14:12 126 255 148 376 91 197 256 40
3 227 14:12 0 255 84 322 152 11 684 140
2 228 14:12 0 255 220 316 186 21 908 140
1 229 14:12 0 255 300 392 150 16 908 140
0 231 14:12 126 255 604 376 91 217 256 40
3 228 14:12 0 255 316 322 175 11 908 140
2 229 14:12 0 255 788 315 197 26 0 144
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 230 14:12 0 255 756 392 180 16 112 144
3 229 14:12 0 255 772 322 205 21 116 144
0 232 14:12 126 255 156 377 102 242 368 40
2 230 14:12 0 255 108 315 220 31 228 144
1 231 14:12 0 255 188 392 192 26 228 144
3 230 14:12 0 255 92 322 216 26 232 144
0 233 14:12 126 255 616 376 102 6 368 40
2 231 14:12 0 255 452 315 231 36 344 144
0 234 14:12 126 255 160 376 102 31 368 40
2 232 14:12 0 255 904 315 242 41 460 144
1 233 14:12 0 255 876 392 228 36 568 144
3 232 14:12 0 255 884 322 249 31 576 144
0 235 14:12 126 255 616 376 114 51 480 40
2 233 14:12 0 255 112 315 8 41 684 144
1 234 14:12 0 255 300 392 240 36 684 144
3 233 14:12 0 255 92 322 16 31 800 144
0 236 14:12 126 255 48 376 114 71 480 40
1 235 14:12 0 255 532 392 14 36 912 144
3 234 14:13 0 255 548 323 27 41 916 144
0 237 14:13 126 255 508 376 125 91 592 40
2 235 14:13 0 255 908 316 43 51 4 148
1 236 14:13 0 255 988 392 25 46 4 148
3 235 14:13 0 255 892 322 38 46 8 148
2 236 14:13 0 255 228 315 55 56 120 148
3 236 14:13 0 255 208 322 60 46 236 148
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 239 14:13 126 255 512 376 125 136 592 40
1 238 14:13 0 255 652 392 60 56 344 148
3 237 14:13 0 255 660 322 72 51 352 148
0 240 14:13 126 255 968 376 136 156 704 40
2 238 14:13 0 255 912 315 90 61 460 148
1 239 14:13 0 255 76 392 72 56 460 148
3 238 14:13 0 255 892 323 96 51 576 148
0 241 14:13 126 255 400 377 136 176 704 40
2 239 14:13 0 255 340 316 102 66 576 148
1 240 14:13 0 255 308 392 101 56 688 148
3 239 14:13 0 255 324 322 108 61 692 148
0 242 14:13 126 255 860 376 147 196 816 40
1 241 14:13 0 255 764 392 113 66 804 148
3 240 14:13 0 255 668 322 131 66 920 148
0 243 14:13 126 255 408 376 147 221 816 40
2 241 14:13 0 255 4 315 137 76 920 148
1 242 14:13 0 255 84 392 137 71 4 152
3 241 14:13 0 255 1008 322 142 66 12 152
0 244 14:13 126 255 864 376 147 241 816 40
2 242 14:13 0 255 456 316 149 81 12 152
1 243 14:14 0 255 536 391 149 76 120 152
3 242 14:14 0 255 436 323 154 71 128 152
0 245 14:14 126 255 296 376 159 5 928 40
2 243 14:14 0 255 796 315 172 81 236 152
1 244 14:14 0 255 876 392 160 76 236 152
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 243 14:14 0 255 668 322 178 71 352 152
0 246 14:14 126 255 752 376 159 25 928 40
2 244 14:14 0 255 116 315 184 86 352 152
1 245 14:14 0 255 196 392 183 81 464 152
3 244 14:14 0 255 100 323 190 81 468 152
0 247 14:14 126 255 76 377 171 40 16 44
1 246 14:14 0 255 540 392 195 86 580 152
3 245 14:14 0 255 444 322 214 86 696 152
0 248 14:14 126 255 648 376 171 65 16 44
1 247 14:14 0 255 884 392 218 91 804 152
3 246 14:14 0 255 668 323 226 86 812 152
0 249 14:14 126 255 80 376 171 85 16 44
2 247 14:14 0 255 232 315 230 101 812 152
1 248 14:14 0 255 312 392 230 96 920 152
3 247 14:14 0 255 96 322 237 91 928 152
0 250 14:14 126 255 536 376 183 105 128 44
2 248 14:14 0 255 572 315 253 101 12 156
1 249 14:14 0 255 652 392 241 96 12 156
3 248 14:14 0 255 440 322 4 96 128 156
0 251 14:14 126 255 80 377 183 130 128 44
2 249 14:14 0 255 916 315 9 106 128 156
1 250 14:14 0 255 996 392 15 101 240 156
3 249 14:14 0 255 896 322 16 106 244 156
0 252 14:15 126 255 540 377 194 150 240 44
2 250 14:15 0 255 236 316 32 111 356 156
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 251 14:15 0 255 316 392 27 106 356 156
3 250 14:15 0 255 104 322 40 106 472 156
0 253 14:15 126 255 1000 376 194 170 240 44
2 251 14:15 0 255 688 315 44 116 472 156
1 252 14:15 0 255 660 392 50 111 580 156
3 251 14:15 0 255 556 322 52 111 588 156
2 252 14:15 0 255 8 315 67 121 696 156
1 253 14:15 0 255 88 392 62 116 696 156
3 252 14:15 0 255 896 323 63 111 704 156
0 255 14:15 126 255 888 377 206 210 352 44
2 253 14:15 0 255 348 315 79 121 812 156
1 254 14:15 0 255 428 392 73 116 812 156
3 253 14:15 0 255 216 322 87 116 928 156
0 256 14:15 126 255 432 376 206 235 352 44
2 254 14:15 0 255 804 316 90 131 928 156
3 254 14:15 0 255 672 323 98 126 20 160
0 257 14:15 126 255 892 376 218 255 464 44
2 255 14:15 0 255 12 315 112 131 132 160
1 256 14:15 0 255 204 392 114 131 132 160
0 258 14:15 126 255 328 376 218 19 464 44
2 256 14:15 0 255 464 315 123 136 248 160
1 257 14:15 0 255 436 392 137 131 356 160
3 256 14:15 0 255 332 323 133 131 364 160
0 259 14:15 126 255 784 376 230 39 576 44
2 257 14:15 0 255 808 315 147 141 472 160
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 257 14:16 0 255 672 322 145 131 480 160
0 260 14:16 126 255 216 376 230 59 576 44
2 258 14:16 0 255 124 316 159 141 588 160
1 259 14:16 0 255 204 392 160 136 588 160
3 258 14:16 0 255 1016 323 168 136 704 160
0 261 14:16 126 255 784 376 230 84 576 44
2 259 14:16 0 255 580 315 171 151 704 160
1 260 14:16 0 255 548 392 189 141 816 160
3 259 14:16 0 255 448 322 180 146 820 160
0 262 14:16 126 255 108 376 241 99 688 44
2 260 14:16 0 255 812 316 195 151 932 160
1 261 14:16 0 255 1004 391 201 151 932 160
3 260 14:16 0 255 680 323 203 146 24 164
0 263 14:16 126 255 456 376 241 114 688 44
1 262 14:16 0 255 212 392 224 151 132 164
3 261 14:16 0 255 108 322 214 151 140 164
0 264 14:16 126 255 912 376 253 134 800 44
2 262 14:16 0 255 584 316 230 161 248 164
0 265 14:16 126 255 452 377 253 159 800 44
1 264 14:16 0 255 1004 392 9 156 476 164
3 263 14:16 0 255 792 322 248 156 480 164
0 266 14:16 126 255 912 376 253 179 800 44
2 264 14:16 0 255 356 316 252 171 480 164
1 265 14:16 0 255 436 392 21 166 592 164
3 264 14:16 0 255 224 323 3 166 596 164
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 267 14:17 126 255 348 376 9 199 912 44
2 265 14:17 0 255 700 315 20 176 708 164
1 266 14:17 0 255 780 392 33 171 708 164
3 265 14:17 0 255 456 322 26 166 824 164
0 268 14:17 126 255 808 377 9 219 912 44
2 266 14:17 0 255 16 315 32 176 824 164
1 267 14:17 0 255 100 392 56 176 932 164
0 269 14:17 126 255 240 376 20 239 0 48
2 267 14:17 0 255 496 316 56 181 24 168
1 268 14:17 0 255 556 392 67 176 24 168
3 267 14:17 0 255 224 322 78 171 256 168
0 270 14:17 126 255 804 376 20 8 0 48
2 268 14:17 0 255 836 315 68 181 140 168
1 269 14:17 0 255 896 391 97 176 252 168
3 268 14:17 0 255 568 323 89 176 372 168
0 271 14:17 126 255 240 376 32 28 112 48
2 269 14:17 0 255 268 315 79 191 256 168
1 270 14:17 0 255 328 392 108 186 368 168
3 269 14:17 0 255 908 322 101 186 488 168
0 272 14:17 126 255 700 376 32 48 112 48
2 270 14:17 0 255 612 316 103 196 484 168
1 271 14:17 0 255 672 392 120 191 484 168
3 270 14:17 0 255 0 322 124 186 716 168
0 273 14:17 126 255 244 376 32 73 112 48
2 271 14:17 0 255 952 315 115 196 600 168
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 272 14:17 0 255 1016 392 143 196 708 168
3 271 14:17 0 255 452 322 136 191 832 168
0 274 14:17 126 255 700 376 44 93 224 48
2 272 14:17 0 255 272 316 137 201 824 168
1 273 14:18 0 255 332 392 154 196 824 168
3 272 14:18 0 255 792 323 160 191 32 172
0 275 14:18 126 255 132 376 44 113 224 48
2 273 14:18 0 255 724 315 148 206 940 168
1 274 14:18 0 255 672 392 183 196 28 172
3 273 14:18 0 255 112 322 172 196 148 172
0 276 14:18 126 255 592 376 55 133 336 48
2 274 14:18 0 255 44 316 172 211 144 172
1 275 14:18 0 255 104 392 195 206 144 172
0 277 14:18 126 255 28 376 55 153 336 48
2 275 14:18 0 255 388 315 183 216 260 172
1 276 14:18 0 255 448 392 206 211 260 172
3 275 14:18 0 255 908 322 206 206 492 172
0 278 14:18 126 255 596 377 55 178 336 48
2 276 14:18 0 255 840 316 194 221 376 172
1 277 14:18 0 255 792 391 230 216 484 172
3 276 14:18 0 255 336 323 218 211 608 172
0 279 14:18 126 255 28 376 67 198 448 48
2 277 14:18 0 255 48 316 217 221 600 172
3 277 14:18 0 255 568 322 241 211 832 172
0 280 14:18 126 255 484 376 67 218 448 48
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 278 14:18 0 255 500 316 229 226 716 172
1 279 14:18 0 255 448 392 15 216 828 172
3 278 14:18 0 255 0 323 252 221 948 172
2 279 14:18 0 255 844 316 253 231 944 172
1 280 14:18 0 255 904 391 27 226 944 172
3 279 14:18 0 255 344 322 7 226 40 176
2 280 14:19 0 255 164 316 9 236 36 176
1 281 14:19 0 255 224 392 38 231 36 176
3 280 14:19 0 255 684 323 31 226 268 176
0 283 14:19 126 255 948 377 78 27 560 48
2 281 14:19 0 255 616 315 21 241 152 176
1 282 14:19 0 255 568 391 61 236 260 176
3 281 14:19 0 255 112 322 42 231 384 176
0 284 14:19 126 255 380 376 89 47 672 48
2 282 14:19 0 255 848 316 43 241 376 176
1 283 14:19 0 255 900 392 72 236 376 176
3 282 14:19 0 255 344 323 64 231 608 176
0 285 14:19 126 255 836 376 89 67 672 48
2 283 14:19 0 255 276 316 55 246 492 176
1 284 14:19 0 255 108 392 101 236 604 176
3 283 14:19 0 255 800 322 76 241 724 176
0 286 14:19 126 255 272 376 101 87 784 48
2 284 14:19 0 255 620 316 79 251 720 176
1 285 14:19 0 255 564 392 112 246 720 176
3 284 14:19 0 255 120 323 88 246 840 176
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 287 14:19 126 255 844 377 101 112 784 48
2 285 14:19 0 255 964 315 91 0 836 176
1 286 14:19 0 255 908 392 135 251 944 176
3 285 14:19 0 255 460 322 111 246 44 180
0 288 14:19 126 255 276 376 101 132 784 48
2 286 14:19 0 255 392 316 103 5 952 176
1 287 14:19 0 255 336 391 146 0 36 180
3 286 14:19 0 255 912 323 123 251 160 180
0 289 14:19 126 255 732 376 113 152 896 48
2 287 14:19 0 255 732 315 125 5 152 180
1 288 14:20 0 255 676 392 158 0 152 180
3 287 14:20 0 255 120 322 147 251 384 180
0 290 14:20 126 255 276 377 113 177 896 48
2 288 14:20 0 255 52 316 136 10 268 180
1 289 14:20 0 255 1020 391 187 5 380 180
3 288 14:20 0 255 576 323 158 5 500 180
0 291 14:20 126 255 736 376 124 197 1008 48
2 289 14:20 0 255 396 316 159 15 496 180
1 290 14:20 0 255 360 392 199 10 496 180
3 289 14:20 0 255 920 323 181 10 728 180
0 292 14:20 126 255 172 376 124 217 1008 48
1 291 14:20 0 255 704 392 222 15 720 180
3 290 14:20 0 255 236 323 193 10 844 180
0 293 14:20 126 255 628 376 136 237 96 52
2 291 14:20 0 255 168 316 183 25 728 180
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 292 14:20 0 255 132 392 234 20 836 180
0 294 14:20 126 255 60 376 136 1 96 52
2 292 14:20 0 255 508 316 206 25 952 180
1 293 14:20 0 255 472 391 245 20 952 180
3 292 14:20 0 255 920 323 229 15 160 184
0 295 14:20 126 255 628 376 136 26 96 52
3 293 14:20 0 255 352 323 241 25 276 184
0 296 14:20 126 255 64 376 148 46 208 52
2 294 14:20 0 255 172 316 241 35 272 184
1 295 14:20 0 255 136 392 31 30 272 184
0 297 14:21 126 255 524 376 148 66 208 52
2 295 14:21 0 255 624 316 253 40 388 184
0 298 14:21 126 255 980 376 160 86 320 52
2 296 14:21 0 255 968 315 21 45 612 184
1 297 14:21 0 255 932 391 66 40 612 184
3 296 14:21 0 255 464 323 31 35 736 184
0 299 14:21 126 255 412 376 160 106 320 52
2 297 14:21 0 255 284 316 32 45 728 184
1 298 14:21 0 255 248 392 77 40 728 184
0 300 14:21 126 255 980 376 160 131 320 52
3 298 14:21 0 255 240 323 66 50 52 188
0 301 14:21 126 255 416 376 172 151 432 52
2 299 14:21 0 255 972 315 67 55 48 188
1 300 14:21 0 255 24 392 119 55 48 188
3 299 14:21 0 255 472 323 89 50 280 188
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 302 14:21 126 255 876 376 172 171 432 52
2 300 14:21 0 255 400 316 78 60 164 188
1 301 14:21 0 255 256 391 142 55 272 188
3 300 14:21 0 255 924 323 100 55 396 188
0 303 14:21 126 255 308 376 183 191 544 52
2 301 14:21 0 255 744 315 102 65 388 188
0 304 14:21 126 255 872 376 183 216 544 52
2 302 14:21 0 255 60 316 113 65 504 188
1 303 14:22 0 255 24 392 165 60 504 188
3 302 14:22 0 255 584 323 134 60 736 188
0 305 14:22 126 255 308 376 183 236 544 52
2 303 14:22 0 255 516 316 125 75 620 188
1 304 14:22 0 255 368 392 194 65 732 188
3 303 14:22 0 255 16 322 146 70 852 188
0 306 14:22 126 255 768 376 194 0 656 52
2 304 14:22 0 255 748 315 147 75 848 188
1 305 14:22 0 255 824 391 206 75 848 188
3 304 14:22 0 255 248 323 169 70 56 192
0 307 14:22 126 255 204 376 194 20 656 52
1 306 14:22 0 255 32 391 228 75 48 192
3 305 14:22 0 255 700 323 181 75 172 192
0 308 14:22 126 255 660 377 206 40 768 52
2 306 14:22 0 255 520 316 182 85 164 192
1 307 14:22 0 255 484 392 240 80 164 192
3 306 14:22 0 255 16 323 193 75 288 192
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 309 14:22 126 255 200 376 206 65 768 52
2 307 14:22 0 255 860 316 193 85 280 192
1 308 14:22 0 255 824 392 14 80 392 192
3 307 14:22 0 255 360 323 216 80 512 192
0 310 14:22 126 255 660 376 206 85 768 52
2 308 14:22 0 255 292 315 204 95 396 192
1 309 14:22 0 255 256 392 25 90 508 192
3 308 14:22 0 255 816 323 228 90 628 192
0 311 14:22 126 255 96 376 217 105 880 52
1 310 14:22 0 255 600 392 37 95 624 192
3 309 14:22 0 255 24 323 252 90 856 192
0 312 14:23 126 255 664 376 217 130 880 52
2 310 14:23 0 255 976 316 239 100 740 192
1 311 14:23 0 255 944 392 61 100 848 192
3 310 14:23 0 255 476 323 7 95 972 192
0 313 14:23 126 255 96 376 229 150 992 52
2 311 14:23 0 255 296 316 7 105 964 192
3 311 14:23 0 255 816 322 30 95 172 196
0 314 14:23 126 255 552 376 229 170 992 52
2 312 14:23 0 255 636 315 18 105 56 196
3 312 14:23 0 255 136 323 41 100 288 196
0 315 14:23 126 255 1012 376 241 190 80 56
1 314 14:23 0 255 32 392 115 110 284 196
3 313 14:23 0 255 592 323 52 110 404 196
0 316 14:23 126 255 448 377 241 210 80 56
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 314 14:23 0 255 412 316 52 120 400 196
1 315 14:23 0 255 376 391 127 115 400 196
2 315 14:23 0 255 752 316 63 120 516 196
1 316 14:23 0 255 720 392 151 120 624 196
3 315 14:23 0 255 252 323 86 115 748 196
0 318 14:23 126 255 448 376 252 255 192 56
2 316 14:23 0 255 72 316 86 125 740 196
1 317 14:23 0 255 36 391 162 120 740 196
3 316 14:23 0 255 592 323 110 115 972 196
0 319 14:23 126 255 904 376 252 19 192 56
2 317 14:23 0 255 412 316 98 125 856 196
1 318 14:24 0 255 376 392 192 120 968 196
3 317 14:24 0 255 956 323 122 120 64 200
0 320 14:24 126 255 340 376 8 39 304 56
2 318 14:24 0 255 868 316 109 135 972 196
1 319 14:24 0 255 832 391 204 130 60 200
3 318 14:24 0 255 388 323 134 130 180 200
0 321 14:24 126 255 800 376 8 59 304 56
2 319 14:24 0 255 188 316 133 140 176 200
1 320 14:24 0 255 152 392 215 135 176 200
0 322 14:24 126 255 344 377 8 84 304 56
3 320 14:24 0 255 272 323 170 135 524 200
0 323 14:24 126 255 800 377 19 104 416 56
2 321 14:24 0 255 988 316 167 145 516 200
1 322 14:24 0 255 944 392 11 140 632 200
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 321 14:24 0 255 504 323 192 135 748 200
2 322 14:24 0 255 416 315 179 150 632 200
1 323 14:24 0 255 152 391 41 140 860 200
3 322 14:24 0 255 960 323 203 145 864 200
0 325 14:24 126 255 692 377 31 144 528 56
2 323 14:24 0 255 760 316 202 155 860 200
1 324 14:24 0 255 608 392 52 150 976 200
3 323 14:24 0 255 280 323 214 150 980 200
0 326 14:24 126 255 240 377 31 169 528 56
2 324 14:24 0 255 80 316 213 160 976 200
1 325 14:24 0 255 952 392 63 155 68 204
3 324 14:24 0 255 620 323 236 150 184 204
0 327 14:25 126 255 696 376 31 189 528 56
2 325 14:25 0 255 532 316 225 165 68 204
1 326 14:25 0 255 272 392 85 160 292 204
3 325 14:25 0 255 48 323 248 155 300 204
0 328 14:25 126 255 128 376 42 209 640 56
2 326 14:25 0 255 764 316 248 165 292 204
1 327 14:25 0 255 720 392 97 160 408 204
3 326 14:25 0 255 280 323 15 155 524 204
0 329 14:25 126 255 584 376 42 229 640 56
2 327 14:25 0 255 192 316 4 170 408 204
1 328 14:25 0 255 952 392 127 160 636 204
3 327 14:25 0 255 620 323 27 165 640 204
0 330 14:25 126 255 20 377 54 249 752 56
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2 328 14:25 0 255 536 315 26 175 636 204
1 329 14:25 0 255 384 392 138 170 752 204
3 328 14:25 0 255 964 323 39 170 756 204
0 331 14:25 126 255 592 376 54 18 752 56
2 329 14:25 0 255 880 315 38 180 752 204
1 330 14:25 0 255 728 392 161 175 976 204
3 329 14:25 0 255 280 323 63 170 984 204
0 332 14:25 126 255 24 377 54 38 752 56
2 330 14:25 0 255 308 316 50 185 868 204
1 331 14:25 0 255 156 391 172 180 68 208
3 330 14:25 0 255 732 323 74 175 76 208
0 333 14:25 126 255 480 377 66 58 864 56
3 331 14:25 0 255 964 323 98 175 300 208
0 334 14:25 126 255 24 376 66 83 864 56
2 332 14:25 0 255 876 316 84 190 184 208
1 333 14:26 0 255 840 392 214 185 412 208
3 332 14:26 0 255 396 323 109 185 416 208
0 335 14:26 126 255 484 376 77 103 976 56
2 333 14:26 0 255 196 316 114 195 412 208
1 334 14:26 0 255 160 392 225 190 528 208
3 333 14:26 0 255 740 323 120 190 532 208
0 336 14:26 126 255 944 376 77 123 976 56
2 334 14:26 0 255 540 316 125 200 528 208
1 335 14:26 0 255 504 392 248 195 752 208
3 334 14:26 0 255 56 323 144 190 760 208
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 337 14:26 126 255 376 377 89 143 64 60
2 335 14:26 0 255 992 316 137 205 644 208
3 335 14:26 0 255 508 322 156 195 876 208
0 338 14:26 126 255 832 377 89 163 64 60
2 336 14:26 0 255 308 316 161 205 868 208
1 337 14:26 0 255 272 391 15 200 984 208
3 336 14:26 0 255 740 323 180 195 76 212
0 339 14:26 126 255 376 376 89 188 64 60
1 338 14:26 0 255 616 391 44 205 188 212
3 337 14:26 0 255 172 323 192 205 192 212
2 338 14:26 0 255 996 316 195 215 188 212
1 339 14:26 0 255 960 391 56 210 304 212
3 338 14:26 0 255 516 323 214 210 420 212
2 339 14:26 0 255 316 316 206 220 304 212
1 340 14:26 0 255 280 392 80 215 528 212
3 339 14:26 0 255 856 323 225 210 536 212
0 342 14:27 126 255 728 377 111 248 288 60
2 340 14:27 0 255 768 316 218 225 420 212
1 341 14:27 0 255 732 391 92 220 644 212
3 340 14:27 0 255 284 323 237 215 652 212
0 343 14:27 126 255 160 376 111 12 288 60
2 341 14:27 0 255 84 315 242 225 644 212
3 341 14:27 0 255 516 323 5 215 876 212
0 344 14:27 126 255 728 376 111 37 288 60
2 342 14:27 0 255 428 315 253 230 760 212
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 343 14:27 0 255 392 391 134 225 988 212
0 345 14:27 126 255 52 377 122 52 400 60
2 343 14:27 0 255 772 316 20 235 988 212
3 343 14:27 0 255 292 322 41 230 196 216
0 346 14:27 126 255 512 376 122 72 400 60
2 344 14:27 0 255 200 316 32 240 80 216
1 345 14:27 0 255 56 392 167 235 304 216
3 344 14:27 0 255 632 323 52 230 312 216
0 347 14:27 126 255 968 376 133 92 512 60
2 345 14:27 0 255 544 316 56 245 304 216
1 346 14:27 0 255 508 391 179 240 420 216
3 345 14:27 0 255 60 323 64 235 428 216
0 348 14:27 126 255 508 376 133 117 512 60
2 346 14:27 0 255 884 316 68 245 420 216
1 347 14:27 0 255 848 392 190 240 536 216
3 346 14:27 0 255 404 323 88 240 652 216
0 349 14:27 126 255 968 376 133 137 512 60
2 347 14:27 0 255 316 316 79 255 536 216
1 348 14:28 0 255 168 392 219 245 764 216
3 347 14:28 0 255 860 323 100 250 768 216
0 350 14:28 126 255 404 377 145 157 624 60
2 348 14:28 0 255 548 316 102 255 764 216
1 349 14:28 0 255 624 391 231 255 880 216
0 351 14:28 126 255 864 376 145 177 624 60
2 349 14:28 0 255 1000 315 114 4 880 216
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 349 14:28 0 255 404 323 135 255 88 220
0 352 14:28 126 255 180 376 157 192 736 60
2 350 14:28 0 255 204 316 138 9 80 220
1 351 14:28 0 255 172 391 9 255 196 220
3 350 14:28 0 255 744 323 146 255 204 220
0 353 14:28 126 255 744 376 157 217 736 60
2 351 14:28 0 255 544 316 150 9 196 220
1 352 14:28 0 255 512 392 39 255 424 220
3 351 14:28 0 255 64 323 168 4 428 220
0 354 14:28 126 255 180 376 157 237 736 60
1 353 14:28 0 255 968 392 51 9 540 220
0 355 14:28 126 255 640 376 168 1 848 60
1 354 14:28 0 255 288 392 62 14 656 220
0 356 14:28 126 255 184 376 168 26 848 60
2 354 14:28 0 255 660 316 197 24 656 220
1 355 14:28 0 255 632 391 86 19 880 220
3 354 14:28 0 255 180 323 215 19 888 220
0 357 14:29 126 255 640 376 179 46 960 60
2 355 14:29 0 255 1004 316 220 29 880 220
1 356 14:29 0 255 972 391 97 19 996 220
3 355 14:29 0 255 520 323 226 19 1004 220
0 358 14:29 126 255 72 376 179 66 960 60
2 356 14:29 0 255 320 316 232 29 996 220
1 357 14:29 0 255 288 391 121 19 200 224
3 356 14:29 0 255 864 323 249 24 204 224
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 359 14:29 126 255 532 376 191 86 48 64
2 357 14:29 0 255 776 316 243 39 88 224
1 358 14:29 0 255 632 392 133 24 316 224
3 357 14:29 0 255 296 323 4 34 320 224
0 360 14:29 126 255 992 377 191 106 48 64
2 358 14:29 0 255 96 316 11 44 316 224
1 359 14:29 0 255 976 392 145 29 432 224
3 358 14:29 0 255 528 323 26 34 548 224
0 361 14:29 126 255 536 377 191 131 48 64
2 359 14:29 0 255 436 316 22 44 432 224
1 360 14:29 0 255 296 392 168 34 656 224
3 359 14:29 0 255 980 323 37 39 664 224
2 360 14:29 0 255 780 316 46 49 656 224
3 360 14:29 0 255 296 323 60 39 888 224
0 363 14:29 126 255 424 376 203 171 160 64
2 361 14:29 0 255 96 316 58 49 772 224
1 362 14:29 0 255 976 392 209 34 1000 224
3 361 14:29 0 255 640 323 72 44 1004 224
0 364 14:29 126 255 884 376 214 191 272 64
2 362 14:29 0 255 552 316 69 59 888 224
1 363 14:30 0 255 408 391 220 44 92 228
3 362 14:30 0 255 72 323 84 54 96 228
0 365 14:30 126 255 432 377 214 216 272 64
1 364 14:30 0 255 752 392 231 49 208 228
3 363 14:30 0 255 304 323 107 54 324 228
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 366 14:30 126 255 888 376 214 236 272 64
1 365 14:30 0 255 72 391 255 54 432 228
0 367 14:30 126 255 320 376 226 0 384 64
1 366 14:30 0 255 520 392 10 54 548 228
0 368 14:30 126 255 776 376 226 20 384 64
2 366 14:30 0 255 1008 316 138 74 548 228
1 367 14:30 0 255 752 392 39 54 776 228
3 366 14:30 0 255 416 323 154 64 780 228
0 369 14:30 126 255 212 376 238 40 496 64
2 367 14:30 0 255 328 316 161 79 776 228
1 368 14:30 0 255 184 392 50 64 892 228
3 367 14:30 0 255 872 323 166 74 896 228
0 370 14:30 126 255 784 376 238 65 496 64
2 368 14:30 0 255 672 316 172 84 892 228
1 369 14:30 0 255 528 391 62 69 1008 228
3 368 14:30 0 255 188 324 189 74 100 232
0 371 14:30 126 255 216 377 238 85 496 64
2 369 14:30 0 255 100 316 184 89 1008 228
3 369 14:30 0 255 640 323 201 79 216 232
0 372 14:31 126 255 672 376 249 105 608 64
2 370 14:31 0 255 332 316 208 89 208 232
0 373 14:31 126 255 216 376 249 130 608 64
2 371 14:31 0 255 784 316 220 94 324 232
1 372 14:31 0 255 640 392 127 79 552 232
3 371 14:31 0 255 304 323 236 89 556 232
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 374 14:31 126 255 676 377 5 150 720 64
2 372 14:31 0 255 104 316 244 99 552 232
1 373 14:31 0 255 984 392 138 84 668 232
3 372 14:31 0 255 648 323 248 94 672 232
0 375 14:31 126 255 112 376 5 170 720 64
1 374 14:31 0 255 304 392 161 89 892 232
3 373 14:31 0 255 872 323 16 94 900 232
0 376 14:31 126 255 568 376 16 190 832 64
2 374 14:31 0 255 900 316 10 109 784 232
1 375 14:31 0 255 756 392 173 94 1008 232
3 374 14:31 0 255 300 323 27 99 1016 232
0 377 14:31 126 255 0 376 16 210 832 64
2 375 14:31 0 255 108 316 33 109 1008 232
3 375 14:31 0 255 532 323 50 99 216 236
0 378 14:31 126 255 568 376 16 235 832 64
2 376 14:31 0 255 560 316 45 114 100 236
1 377 14:31 0 255 416 391 214 99 328 236
3 376 14:31 0 255 988 323 62 109 332 236
0 379 14:31 126 255 4 376 28 255 944 64
2 377 14:31 0 255 904 316 69 119 328 236
1 378 14:32 0 255 760 392 225 104 444 236
3 377 14:32 0 255 308 323 74 114 448 236
0 380 14:32 126 255 464 376 28 19 944 64
2 378 14:32 0 255 224 316 81 124 444 236
1 379 14:32 0 255 80 392 248 109 668 236
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 378 14:32 0 255 648 324 96 114 676 236
0 381 14:32 126 255 920 376 40 39 32 68
2 379 14:32 0 255 676 316 93 129 560 236
1 380 14:32 0 255 532 392 3 114 784 236
0 382 14:32 126 255 352 376 40 59 32 68
2 380 14:32 0 255 1016 316 117 129 784 236
1 381 14:32 0 255 872 391 15 114 900 236
3 380 14:32 0 255 308 324 132 119 1016 236
0 383 14:32 126 255 920 376 40 84 32 68
2 381 14:32 0 255 336 316 129 134 900 236
3 381 14:32 0 255 764 323 143 129 108 240
0 384 14:32 126 255 356 376 51 104 144 68
2 382 14:32 0 255 680 316 153 139 104 240
1 383 14:32 0 255 648 391 56 129 220 240
3 382 14:32 0 255 84 324 166 134 336 240
2 383 14:32 0 255 0 316 165 144 220 240
1 384 14:32 0 255 880 392 79 129 444 240
3 383 14:32 0 255 424 323 178 134 452 240
0 386 14:32 126 255 248 376 62 144 256 68
2 384 14:32 0 255 452 316 177 149 336 240
3 384 14:32 0 255 876 323 189 139 568 240
0 387 14:33 126 255 812 376 62 169 256 68
2 385 14:33 0 255 792 316 200 149 560 240
1 386 14:33 0 255 648 392 102 134 676 240
3 385 14:33 0 255 84 323 212 139 792 240
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 388 14:33 126 255 248 376 62 189 256 68
2 386 14:33 0 255 112 316 211 154 676 240
1 387 14:33 0 255 992 392 131 139 904 240
3 386 14:33 0 255 540 324 224 149 908 240
0 389 14:33 126 255 708 377 74 209 368 68
1 388 14:33 0 255 424 392 143 149 1020 240
3 387 14:33 0 255 884 323 246 154 112 244
0 390 14:33 126 255 144 376 74 229 368 68
2 388 14:33 0 255 908 316 246 164 1020 240
1 389 14:33 0 255 656 392 165 149 220 244
3 388 14:33 0 255 200 323 1 154 228 244
0 391 14:33 126 255 600 376 86 249 480 68
2 389 14:33 0 255 228 316 13 169 220 244
1 390 14:33 0 255 84 392 177 154 336 244
3 389 14:33 0 255 652 323 13 159 344 244
0 392 14:33 126 255 140 376 86 18 480 68
2 390 14:33 0 255 568 316 24 169 336 244
1 391 14:33 0 255 424 392 188 154 452 244
3 390 14:33 0 255 780 323 36 159 568 244
0 393 14:33 126 255 600 376 86 38 480 68
2 391 14:33 0 255 0 316 36 179 452 244
1 392 14:33 0 255 880 391 217 164 680 244
0 394 14:33 126 255 944 376 98 53 592 68
2 392 14:33 0 255 116 316 65 179 680 244
1 393 14:34 0 255 84 392 228 169 796 244
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 395 14:34 126 255 372 376 98 73 592 68
2 393 14:34 0 255 452 316 77 184 796 244
3 393 14:34 0 255 764 323 80 179 4 248
1 394 14:34 0 255 428 392 252 174 1020 244
0 396 14:34 126 255 828 376 109 93 704 68
2 394 14:34 0 255 796 316 101 189 1020 244
3 394 14:34 0 255 80 324 91 179 120 248
1 395 14:34 0 255 768 392 7 174 112 248
2 395 14:34 0 255 112 316 113 189 112 248
3 395 14:34 0 255 424 323 114 184 344 248
1 396 14:34 0 255 84 392 36 174 340 248
0 398 14:34 126 255 720 376 120 133 816 68
2 396 14:34 0 255 568 316 125 199 228 248
1 397 14:34 0 255 540 392 48 184 456 248
0 399 14:34 126 255 156 376 120 153 816 68
2 397 14:34 0 255 800 316 147 199 456 248
3 397 14:34 0 255 88 323 148 194 688 248
1 398 14:34 0 255 884 391 60 189 572 248
0 400 14:34 126 255 724 377 120 178 816 68
2 398 14:34 0 255 228 316 159 204 572 248
3 398 14:34 0 255 540 324 160 199 804 248
1 399 14:34 0 255 204 392 83 194 796 248
0 401 14:34 126 255 156 376 131 198 928 68
3 399 14:34 0 255 880 323 171 199 920 248
1 400 14:34 0 255 544 392 95 194 912 248
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 400 14:35 0 255 200 324 194 204 120 252
1 401 14:35 0 255 884 391 125 194 116 252
0 403 14:35 126 255 48 376 142 238 16 72
3 401 14:35 0 255 656 323 205 214 236 252
1 402 14:35 0 255 316 392 136 204 232 252
0 404 14:35 126 255 508 377 142 2 16 72
3 402 14:35 0 255 888 323 228 214 464 252
1 403 14:35 0 255 660 392 147 209 348 252
0 405 14:35 126 255 52 376 142 27 16 72
2 403 14:35 0 255 4 316 242 224 348 252
1 404 14:35 0 255 1004 392 171 214 572 252
0 406 14:35 126 255 508 377 153 47 128 72
2 404 14:35 0 255 348 316 9 229 572 252
0 407 14:35 126 255 964 377 153 67 128 72
2 405 14:35 0 255 688 316 20 229 688 252
3 405 14:35 0 255 1000 323 18 224 920 252
1 406 14:35 0 255 660 392 211 214 916 252
0 408 14:35 126 255 400 376 165 87 240 72
2 406 14:35 0 255 120 316 31 239 804 252
3 406 14:35 0 255 432 324 30 234 12 256
1 407 14:35 0 255 92 391 222 224 8 256
0 409 14:35 126 255 972 376 165 112 240 72
2 407 14:35 0 255 464 316 53 244 8 256
3 407 14:36 0 255 664 323 54 234 240 256
1 408 14:36 0 255 436 392 234 229 124 256
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 410 14:36 126 255 404 376 165 132 240 72
2 408 14:36 0 255 804 316 64 244 124 256
3 408 14:36 0 255 92 324 65 239 356 256
1 409 14:36 0 255 780 392 0 234 348 256
0 411 14:36 126 255 860 377 177 152 352 72
2 409 14:36 0 255 124 316 86 249 348 256
3 409 14:36 0 255 432 323 89 239 580 256
1 410 14:36 0 255 204 392 11 234 464 256
0 412 14:36 126 255 292 376 177 172 352 72
2 410 14:36 0 255 576 316 98 254 464 256
3 410 14:36 0 255 776 324 101 244 696 256
1 411 14:36 0 255 436 392 40 234 692 256
0 413 14:36 126 255 752 376 189 192 464 72
3 411 14:36 0 255 208 323 113 254 812 256
1 412 14:36 0 255 892 392 52 244 808 256
2 412 14:36 0 255 240 316 132 8 808 256
3 412 14:36 0 255 440 324 137 254 16 260
1 413 14:36 0 255 212 392 66 249 8 260
0 415 14:36 126 255 756 376 189 237 464 72
2 413 14:36 0 255 692 316 143 13 924 256
3 413 14:36 0 255 892 323 148 3 132 260
1 414 14:36 0 255 664 392 88 254 124 260
0 416 14:36 126 255 188 376 200 1 576 72
2 414 14:36 0 255 924 316 166 13 124 260
3 414 14:36 0 255 208 324 172 3 356 260
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 415 14:36 0 255 1004 391 99 254 240 260
0 417 14:37 126 255 756 376 200 26 576 72
2 415 14:37 0 255 352 316 177 18 240 260
3 415 14:37 0 255 552 323 184 8 472 260
1 416 14:37 0 255 324 392 128 3 468 260
0 418 14:37 126 255 192 376 212 46 688 72
3 416 14:37 0 255 1008 324 196 18 588 260
1 417 14:37 0 255 668 392 140 8 584 260
0 419 14:37 126 255 652 376 212 66 688 72
2 417 14:37 0 255 16 316 212 28 584 260
3 417 14:37 0 255 324 323 218 18 816 260
0 420 14:37 126 255 84 376 224 86 800 72
2 418 14:37 0 255 468 316 224 33 700 260
3 418 14:37 0 255 776 324 230 23 932 260
1 419 14:37 0 255 324 392 176 18 924 260
0 421 14:37 126 255 540 377 224 106 800 72
2 419 14:37 0 255 700 316 247 33 924 260
3 419 14:37 0 255 1008 323 254 23 132 264
1 420 14:37 0 255 664 392 187 18 16 264
0 422 14:37 126 255 84 376 224 131 800 72
3 420 14:37 0 255 440 324 10 33 248 264
1 421 14:37 0 255 1008 392 217 23 244 264
0 423 14:37 126 255 544 376 236 151 912 72
3 421 14:37 0 255 784 323 21 38 364 264
1 422 14:37 0 255 328 392 229 28 360 264
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 424 14:37 126 255 1004 376 236 171 912 72
2 422 14:37 0 255 836 316 37 48 360 264
3 422 14:37 0 255 100 324 44 38 592 264
1 423 14:38 0 255 672 392 253 33 584 264
0 425 14:38 126 255 436 375 247 191 0 76
1 424 14:38 0 255 100 392 8 38 700 264
0 426 14:38 126 255 892 377 247 211 0 76
2 424 14:38 0 255 496 316 72 53 700 264
1 425 14:38 0 255 440 391 20 38 816 264
0 427 14:38 126 255 436 376 247 236 0 76
2 425 14:38 0 255 840 316 84 58 816 264
3 425 14:38 0 255 216 323 90 53 24 268
0 428 14:38 126 255 896 376 2 0 112 76
3 426 14:38 0 255 560 324 102 58 140 268
1 427 14:38 0 255 216 392 62 53 136 268
0 429 14:38 126 255 332 376 2 20 112 76
3 427 14:38 0 255 900 324 125 58 368 268
1 428 14:38 0 255 448 392 86 53 360 268
0 430 14:38 126 255 788 376 14 40 224 76
2 428 14:38 0 255 840 316 130 73 252 268
3 428 14:38 0 255 328 324 136 63 484 268
1 429 14:38 0 255 900 391 98 58 476 268
0 431 14:38 126 255 328 377 14 65 224 76
2 429 14:38 0 255 264 316 154 73 476 268
3 429 14:38 0 255 560 323 176 63 816 268
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 430 14:38 0 255 324 392 110 58 592 268
0 432 14:39 126 255 788 376 14 85 224 76
2 430 14:39 0 255 608 316 165 78 592 268
3 430 14:39 0 255 1016 324 188 73 932 268
1 431 14:39 0 255 668 392 133 63 820 268
0 433 14:39 126 255 224 376 26 105 336 76
2 431 14:39 0 255 952 316 189 83 820 268
3 431 14:39 0 255 336 323 211 78 136 272
1 432 14:39 0 255 100 392 145 73 936 268
0 434 14:39 126 255 684 376 26 125 336 76
2 432 14:39 0 255 380 316 200 88 936 268
3 432 14:39 0 255 676 324 223 78 252 272
1 433 14:39 0 255 332 391 167 73 136 272
0 435 14:39 126 255 116 376 37 145 448 76
2 433 14:39 0 255 724 316 223 93 136 272
3 433 14:39 0 255 104 323 235 83 368 272
1 434 14:39 0 255 784 392 178 78 252 272
0 436 14:39 126 255 680 376 37 170 448 76
2 434 14:39 0 255 40 316 235 93 252 272
3 434 14:39 0 255 336 324 2 83 592 272
1 435 14:39 0 255 100 391 208 78 480 272
2 435 14:39 0 255 496 316 247 103 368 272
3 435 14:39 0 255 792 324 14 93 708 272
1 436 14:39 0 255 556 392 220 88 596 272
0 438 14:39 126 255 576 376 48 210 560 76
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 436 14:39 0 255 728 316 15 103 596 272
3 436 14:39 0 255 112 324 38 98 936 272
1 437 14:39 0 255 900 392 231 93 712 272
0 439 14:39 126 255 120 376 48 235 560 76
2 437 14:39 0 255 156 316 26 108 712 272
3 437 14:39 0 255 452 323 50 98 28 276
2 438 14:40 0 255 500 316 50 113 936 272
3 438 14:40 0 255 904 324 61 103 144 276
1 439 14:40 0 255 560 392 10 98 28 276
0 441 14:40 126 255 8 376 60 19 672 76
2 439 14:40 0 255 840 316 62 113 28 276
3 439 14:40 0 255 224 324 85 108 368 276
1 440 14:40 0 255 900 392 40 98 256 276
0 442 14:40 126 255 468 376 72 39 784 76
2 440 14:40 0 255 272 316 74 123 144 276
3 440 14:40 0 255 680 324 96 118 484 276
1 441 14:40 0 255 332 391 52 108 372 276
0 443 14:40 126 255 928 377 72 59 784 76
2 441 14:40 0 255 504 316 97 123 372 276
1 442 14:40 0 255 676 392 63 113 488 276
0 444 14:40 126 255 472 376 72 84 784 76
2 442 14:40 0 255 956 316 108 128 488 276
3 442 14:40 0 255 340 324 129 123 828 276
1 443 14:40 0 255 1020 392 86 118 712 276
0 445 14:40 126 255 928 376 83 104 896 76
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 443 14:40 0 255 276 316 130 133 712 276
3 443 14:40 0 255 680 323 141 123 944 276
1 444 14:40 0 255 336 392 98 118 828 276
0 446 14:40 126 255 360 376 83 124 896 76
2 444 14:40 0 255 616 316 141 133 828 276
3 444 14:40 0 255 0 324 163 128 144 280
1 445 14:40 0 255 676 391 128 118 32 280
0 447 14:41 126 255 820 376 95 144 1008 76
2 445 14:41 0 255 48 316 152 143 944 276
1 446 14:41 0 255 108 392 140 128 148 280
2 446 14:41 0 255 392 316 176 148 148 280
3 446 14:41 0 255 688 324 198 138 488 280
1 447 14:41 0 255 452 392 152 133 264 280
0 449 14:41 126 255 824 376 95 189 1008 76
2 447 14:41 0 255 752 316 188 148 264 280
1 448 14:41 0 255 796 392 175 138 488 280
0 450 14:41 126 255 256 376 107 209 96 80
2 448 14:41 0 255 72 316 211 153 488 280
0 451 14:41 126 255 712 375 107 229 96 80
2 449 14:41 0 255 412 316 222 153 604 280
3 449 14:41 0 255 800 324 244 148 944 280
1 450 14:41 0 255 452 392 217 138 832 280
0 452 14:41 126 255 148 376 119 249 208 80
2 450 14:41 0 255 868 316 234 163 720 280
3 450 14:41 0 255 232 324 0 158 36 284
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Table A.1 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 451 14:41 0 255 908 392 229 148 948 280
0 453 14:41 126 255 720 376 119 18 208 80
2 451 14:41 0 255 188 316 1 168 948 280
3 451 14:41 0 255 464 323 22 158 264 284
1 452 14:41 0 255 228 392 241 153 40 284
0 454 14:41 126 255 152 376 119 38 208 80
3 452 14:41 0 255 916 324 34 163 380 284
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Table A.2 Outdoor 4-Motes Experiments: Variable Transmission Power
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 1 12:26 126 255 0 377 0 0 76 0
0 2 12:26 126 255 76 377 0 0 76 0
0 3 12:26 126 255 268 376 0 0 152 0
0 4 12:26 126 255 576 376 0 0 152 0
0 5 12:26 126 255 24 377 0 0 228 0
0 6 12:26 126 255 496 376 0 0 228 0
0 7 12:26 126 255 20 376 0 0 228 0
0 8 12:26 126 255 444 377 0 0 304 0
0 9 12:27 126 255 868 377 0 0 304 0
0 10 12:27 126 255 316 377 0 0 416 0
0 11 12:27 126 255 912 377 0 0 416 0
1 10 12:27 0 255 40 391 0 0 532 4
0 12 12:27 126 255 348 376 0 4 416 0
2 10 12:27 0 255 344 313 0 0 532 4
0 13 12:27 126 255 808 376 0 12 528 0
3 10 12:27 0 255 496 316 0 0 532 4
2 11 12:27 0 224 688 312 12 0 648 4
1 12 12:27 0 192 840 392 23 0 764 4
0 14 12:27 126 255 244 377 0 24 528 0
3 11 12:27 0 224 836 315 12 0 648 4
1 13 12:27 0 128 160 391 47 0 988 4
0 15 12:27 126 255 700 376 0 40 640 0
3 12 12:27 0 192 264 316 24 0 764 4
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 14 12:28 0 112 608 391 59 0 80 8
0 16 12:28 126 255 240 376 0 60 640 0
2 14 12:28 0 112 800 313 58 0 80 8
1 15 12:28 0 255 840 391 71 0 308 8
0 17 12:28 126 255 700 376 0 72 640 0
3 14 12:28 0 112 40 315 59 0 80 8
2 15 12:28 0 255 4 313 70 0 308 8
1 16 12:28 0 80 272 391 83 0 424 8
0 18 12:28 126 255 136 377 0 84 752 0
3 15 12:28 0 255 272 315 71 0 308 8
2 16 12:28 0 80 348 313 81 0 424 8
1 17 12:28 0 64 616 391 95 0 540 8
0 19 12:28 126 255 704 376 0 100 752 0
3 16 12:28 0 80 612 316 83 0 424 8
2 17 12:28 0 64 800 312 93 0 540 8
1 18 12:28 0 14 960 392 119 0 764 8
0 20 12:28 126 255 136 377 0 116 864 0
3 17 12:28 0 64 40 315 95 0 540 8
2 18 12:28 0 14 116 313 115 0 764 8
0 21 12:28 126 255 592 376 0 132 864 0
3 18 12:28 0 14 384 316 118 0 764 8
2 19 12:28 0 12 460 312 126 0 880 8
1 20 12:28 0 255 616 392 141 0 84 12
0 22 12:28 126 255 28 377 0 144 976 0
3 19 12:28 0 12 840 315 129 0 880 8
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 20 12:28 0 255 804 313 138 0 84 12
0 23 12:28 126 255 488 376 0 156 976 0
3 20 12:29 0 255 48 316 141 0 84 12
2 21 12:29 0 10 124 313 150 0 200 12
0 24 12:29 126 255 32 377 0 172 976 0
1 23 12:29 0 7 844 391 187 0 540 12
0 25 12:29 126 255 488 376 0 188 64 4
3 22 12:29 0 9 840 316 165 0 316 12
2 23 12:29 0 7 916 313 183 0 540 12
1 24 12:29 0 6 160 391 199 0 656 12
0 26 12:29 126 255 944 377 0 202 64 4
2 24 12:29 0 6 236 313 195 0 656 12
0 27 12:29 126 255 268 376 0 213 176 4
3 24 12:29 0 9 616 316 199 0 656 12
1 26 12:29 0 4 848 391 223 0 1000 12
0 28 12:29 126 255 840 377 0 225 176 4
3 25 12:29 0 255 848 316 210 0 884 12
2 26 12:29 0 4 8 313 218 0 1000 12
1 27 12:29 0 2 168 392 247 0 200 16
0 29 12:29 126 255 272 376 0 241 176 4
3 26 12:29 0 9 276 316 222 0 1000 12
2 27 12:29 0 2 352 312 242 0 200 16
1 28 12:29 0 1 620 391 3 0 316 16
0 30 12:29 126 255 728 377 0 255 288 4
3 27 12:29 0 9 500 315 245 0 200 16
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 28 12:29 0 1 692 313 253 0 316 16
1 29 12:29 0 1 960 391 14 0 432 16
0 31 12:30 126 255 160 376 0 11 288 4
2 29 12:30 0 1 124 313 9 0 432 16
1 30 12:30 0 255 164 392 26 0 660 16
2 30 12:30 0 255 356 313 21 0 660 16
1 31 12:30 0 1 508 391 37 0 776 16
0 33 12:30 126 255 168 377 0 31 400 4
3 30 12:30 0 255 164 316 24 0 660 16
2 31 12:30 0 1 808 313 32 0 776 16
1 32 12:30 0 1 852 392 60 0 1000 16
0 34 12:30 126 255 624 377 0 43 400 4
3 31 12:30 0 9 392 316 35 0 776 16
2 32 12:30 0 1 128 313 55 0 1000 16
1 33 12:30 0 1 280 392 72 0 92 20
0 35 12:30 126 255 56 376 0 55 512 4
3 32 12:30 0 9 616 316 58 0 1000 16
2 33 12:30 0 1 468 313 66 0 92 20
1 34 12:30 0 1 620 392 84 0 208 20
0 36 12:30 126 255 512 377 0 67 512 4
3 33 12:30 0 9 732 315 70 0 92 20
2 34 12:30 0 1 924 313 78 0 208 20
0 37 12:30 126 255 60 377 0 77 624 4
3 34 12:30 0 10 164 316 81 0 208 20
2 35 12:30 0 255 132 313 90 0 436 20
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 36 12:30 0 1 396 391 107 0 552 20
0 38 12:30 126 255 520 377 0 87 624 4
2 36 12:31 0 1 584 313 102 0 552 20
1 37 12:31 0 1 628 392 130 0 776 20
0 39 12:31 126 255 976 377 0 100 624 4
2 37 12:31 0 1 928 313 126 0 776 20
1 38 12:31 0 1 56 391 141 0 892 20
3 37 12:31 0 8 732 316 127 0 776 20
2 38 12:31 0 1 244 313 138 0 892 20
1 39 12:31 0 1 396 391 153 0 1008 20
0 41 12:31 126 255 976 376 0 124 736 4
3 38 12:31 0 8 848 316 139 0 892 20
1 40 12:31 0 255 740 391 164 0 212 24
0 42 12:31 126 255 412 377 0 133 848 4
3 39 12:31 0 8 280 316 150 0 1008 20
2 40 12:31 0 255 20 313 162 0 212 24
1 41 12:31 0 1 172 391 176 0 328 24
0 43 12:31 126 255 872 377 0 144 848 4
3 40 12:31 0 255 396 316 162 0 212 24
2 41 12:31 0 2 360 312 174 0 328 24
0 44 12:31 126 255 304 377 0 158 960 4
3 41 12:31 0 6 732 315 173 0 328 24
2 42 12:31 0 1 704 313 197 0 552 24
1 43 12:31 0 1 856 391 211 0 668 24
0 45 12:31 126 255 760 376 0 171 960 4
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 42 12:31 0 8 848 316 196 0 552 24
2 43 12:31 0 1 20 313 208 0 668 24
1 44 12:31 0 255 172 392 223 0 896 24
0 46 12:32 126 255 304 377 0 184 960 4
3 43 12:32 0 8 168 316 208 0 668 24
2 44 12:32 0 1 476 313 220 0 784 24
0 47 12:32 126 255 764 376 0 193 48 8
3 44 12:32 0 8 284 316 220 0 784 24
2 45 12:32 0 255 820 313 231 0 1012 24
0 48 12:32 126 255 200 377 0 202 48 8
3 45 12:32 0 255 400 315 232 0 1012 24
2 46 12:32 0 1 136 313 242 0 104 28
1 47 12:32 0 1 180 391 12 0 328 28
0 49 12:32 126 255 656 376 0 215 160 8
3 46 12:32 0 7 736 316 244 0 104 28
2 47 12:32 0 1 480 313 8 0 328 28
1 48 12:32 0 1 632 392 23 0 444 28
0 50 12:32 126 255 196 377 0 231 160 8
2 48 12:32 0 1 932 313 19 0 444 28
1 49 12:32 0 255 972 391 35 0 672 28
0 51 12:32 126 255 656 377 0 240 160 8
3 48 12:32 0 8 172 316 24 0 444 28
2 49 12:32 0 255 252 313 31 0 672 28
1 50 12:32 0 1 404 392 47 0 788 28
0 52 12:32 126 255 92 377 0 249 272 8
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 49 12:32 0 255 400 316 35 0 660 28
2 50 12:32 0 1 484 313 42 0 788 28
1 51 12:32 0 1 736 391 59 0 904 28
0 53 12:32 126 255 540 377 0 3 272 8
3 50 12:33 0 9 516 316 47 0 776 28
1 52 12:33 0 1 56 391 82 0 104 32
0 54 12:33 126 255 996 377 0 15 384 8
3 51 12:33 0 9 852 316 58 0 892 28
1 53 12:33 0 1 396 391 93 0 220 32
0 55 12:33 126 255 536 377 0 30 384 8
3 52 12:33 0 9 968 316 82 0 92 32
1 54 12:33 0 255 736 391 105 0 448 32
0 56 12:33 126 255 996 376 0 39 384 8
3 53 12:33 0 9 288 316 94 0 208 32
2 54 12:33 0 255 940 313 101 0 448 32
1 55 12:33 0 1 168 391 116 0 564 32
0 57 12:33 126 255 432 377 0 48 496 8
3 54 12:33 0 255 516 316 105 0 424 32
2 55 12:33 0 1 248 313 112 0 564 32
1 56 12:33 0 1 500 392 128 0 680 32
0 58 12:33 126 255 880 377 0 57 496 8
3 55 12:33 0 9 632 316 116 0 540 32
2 56 12:33 0 1 700 314 124 0 680 32
1 57 12:33 0 1 844 392 152 0 904 32
3 56 12:33 0 9 968 316 128 0 656 32
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 57 12:33 0 1 932 313 146 0 904 32
1 58 12:33 0 1 268 392 163 0 1020 32
0 60 12:33 126 255 876 376 0 84 608 8
2 58 12:33 0 1 360 313 157 0 1020 32
1 59 12:33 0 255 500 391 175 0 224 36
0 61 12:34 126 255 312 377 0 93 608 8
3 58 12:34 0 9 404 316 162 0 996 32
1 60 12:34 0 1 956 391 186 0 340 36
0 62 12:34 126 255 772 377 0 102 720 8
3 59 12:34 0 255 632 316 173 0 188 36
2 60 12:34 0 1 32 313 179 0 340 36
1 61 12:34 0 1 264 391 198 0 456 36
0 63 12:34 126 255 304 376 0 114 720 8
3 60 12:34 0 9 748 316 184 0 304 36
2 61 12:34 0 1 484 313 190 0 456 36
1 62 12:34 0 1 608 392 222 0 680 36
0 64 12:34 126 255 760 377 0 126 832 8
3 61 12:34 0 9 60 316 196 0 420 36
2 62 12:34 0 1 940 313 213 0 680 36
0 65 12:34 126 255 192 376 0 138 832 8
3 62 12:34 0 9 176 316 219 0 644 36
2 63 12:34 0 1 260 313 225 0 796 36
1 64 12:34 0 255 264 391 6 0 116 40
3 63 12:34 0 9 632 316 231 0 760 36
1 65 12:34 0 1 720 392 17 0 232 40
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 67 12:34 126 255 88 376 0 157 944 8
3 64 12:34 0 255 748 316 242 0 976 36
2 65 12:34 0 1 936 313 248 0 116 40
1 66 12:34 0 1 28 391 40 0 456 40
0 68 12:34 126 255 644 376 0 169 944 8
3 65 12:35 0 8 976 316 254 0 68 40
2 66 12:35 0 1 364 314 3 0 232 40
1 67 12:35 0 1 480 391 51 0 572 40
0 69 12:35 126 255 76 376 0 181 32 12
3 66 12:35 0 8 176 316 9 0 184 40
2 67 12:35 0 1 704 313 26 0 456 40
1 68 12:35 0 1 820 392 62 0 688 40
0 70 12:35 126 255 532 377 0 193 32 12
2 68 12:35 0 1 24 313 38 0 572 40
1 69 12:35 0 255 28 391 73 0 916 40
0 71 12:35 126 255 992 376 0 202 144 12
3 68 12:35 0 8 748 316 43 0 524 40
2 69 12:35 0 255 368 313 50 0 800 40
1 70 12:35 0 1 484 392 84 0 8 44
3 69 12:35 0 255 864 316 54 0 740 40
2 70 12:35 0 1 808 313 62 0 916 40
1 71 12:35 0 1 816 391 108 0 232 44
0 73 12:35 126 255 984 376 0 225 144 12
3 70 12:35 0 6 68 317 65 0 856 40
2 71 12:35 0 1 128 313 85 0 116 44
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 72 12:35 0 1 244 391 120 0 348 44
0 74 12:35 126 255 416 376 0 238 256 12
3 71 12:35 0 7 292 316 76 0 972 40
2 72 12:35 0 1 468 314 97 0 232 44
1 73 12:35 0 1 584 391 132 0 464 44
0 75 12:35 126 255 872 376 0 251 256 12
2 73 12:35 0 1 812 313 109 0 348 44
1 74 12:35 0 255 928 392 144 0 692 44
0 76 12:36 126 255 308 376 0 4 368 12
3 73 12:36 0 8 864 316 111 0 288 44
2 74 12:36 0 255 132 313 121 0 576 44
1 75 12:36 0 1 248 391 155 0 808 44
0 77 12:36 126 255 868 376 0 14 368 12
3 74 12:36 0 255 980 317 122 0 504 44
2 75 12:36 0 1 572 313 133 0 692 44
1 76 12:36 0 1 580 392 178 0 8 48
0 78 12:36 126 255 300 376 0 27 368 12
2 76 12:36 0 1 916 313 156 0 916 44
1 77 12:36 0 1 8 391 189 0 124 48
0 79 12:36 126 255 756 376 0 39 480 12
2 77 12:36 0 1 232 313 167 0 8 48
1 78 12:36 0 1 348 391 201 0 240 48
0 80 12:36 126 255 300 376 0 51 480 12
3 77 12:36 0 8 544 316 168 0 960 44
2 78 12:36 0 1 688 314 179 0 124 48
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 79 12:36 0 255 692 391 212 0 468 48
0 81 12:36 126 255 760 376 0 60 592 12
3 78 12:36 0 8 1000 317 180 0 52 48
2 79 12:36 0 255 920 313 191 0 352 48
1 80 12:36 0 1 112 392 224 0 584 48
0 82 12:36 126 255 184 376 0 71 592 12
3 79 12:36 0 255 92 316 192 0 268 48
2 80 12:36 0 1 336 314 203 0 468 48
1 81 12:36 0 1 228 391 248 0 808 48
0 83 12:36 126 255 640 376 0 85 592 12
1 82 12:37 0 1 568 392 4 0 924 48
0 84 12:37 126 255 72 377 0 98 704 12
3 81 12:37 0 7 652 316 227 0 608 48
2 82 12:37 0 1 1020 313 239 0 808 48
1 83 12:37 0 1 908 391 16 0 16 52
0 85 12:37 126 255 640 376 0 111 704 12
3 82 12:37 0 8 768 316 239 0 724 48
2 83 12:37 0 1 452 314 251 0 924 48
0 86 12:37 126 255 76 376 0 120 816 12
2 84 12:37 0 255 784 314 6 0 128 52
1 85 12:37 0 1 672 391 39 0 360 52
0 87 12:37 126 255 524 376 0 131 816 12
3 84 12:37 0 255 316 316 6 0 32 52
2 85 12:37 0 2 100 313 18 0 244 52
1 86 12:37 0 1 904 391 62 0 584 52
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 88 12:37 126 255 980 376 0 145 928 12
3 85 12:37 0 6 652 316 17 0 148 52
2 86 12:37 0 1 444 314 41 0 468 52
1 87 12:37 0 1 332 391 74 0 700 52
0 89 12:37 126 255 412 376 0 158 928 12
1 88 12:37 0 255 672 391 85 0 928 52
0 90 12:37 126 255 980 376 0 171 928 12
3 87 12:37 0 8 1000 316 51 0 488 52
2 88 12:37 0 1 216 315 64 0 700 52
1 89 12:37 0 1 104 391 97 0 20 56
0 91 12:38 126 255 416 376 0 180 16 16
2 89 12:38 0 255 548 314 75 0 928 52
1 90 12:38 0 1 436 391 108 0 136 56
0 92 12:38 126 255 884 376 0 189 16 16
3 89 12:38 0 255 432 316 75 0 820 52
2 90 12:38 0 1 888 314 87 0 20 56
1 91 12:38 0 1 668 391 131 0 360 56
0 93 12:38 126 255 316 376 0 202 128 16
3 90 12:38 0 7 768 317 86 0 936 52
2 91 12:38 0 1 208 314 111 0 244 56
1 92 12:38 0 1 96 392 142 0 476 56
0 94 12:38 126 255 880 376 0 217 128 16
3 91 12:38 0 7 884 316 109 0 136 56
2 92 12:38 0 1 660 314 122 0 360 56
1 93 12:38 0 255 436 391 153 0 704 56
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 95 12:38 126 255 316 376 0 227 128 16
2 93 12:38 0 255 1004 313 134 0 588 56
0 96 12:38 126 255 776 376 0 236 240 16
3 93 12:38 0 8 432 316 133 0 368 56
2 94 12:38 0 1 312 314 145 0 704 56
1 95 12:38 0 1 200 391 176 0 936 56
0 97 12:38 126 255 200 376 0 245 240 16
3 94 12:38 0 255 548 317 145 0 584 56
2 95 12:38 0 1 652 313 157 0 820 56
1 96 12:38 0 1 544 391 200 0 136 60
0 98 12:38 126 255 656 377 0 2 352 16
3 95 12:38 0 7 884 316 156 0 700 56
2 96 12:39 0 1 996 314 181 0 20 60
1 97 12:39 0 1 884 391 212 0 252 60
0 99 12:39 126 255 196 377 0 18 352 16
2 97 12:39 0 1 424 313 193 0 136 60
0 100 12:39 126 255 656 376 0 27 352 16
3 97 12:39 0 8 468 316 192 0 16 60
2 98 12:39 0 255 768 314 204 0 364 60
1 99 12:39 0 1 656 391 235 0 596 60
0 101 12:39 126 255 92 376 0 36 464 16
3 98 12:39 0 255 696 317 203 0 232 60
2 99 12:39 0 1 76 314 215 0 480 60
1 100 12:39 0 1 988 392 247 0 712 60
0 102 12:39 126 255 648 376 0 48 464 16
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 99 12:39 0 8 812 316 215 0 348 60
2 100 12:39 0 1 528 314 227 0 596 60
1 101 12:39 0 1 308 391 15 0 936 60
0 103 12:39 126 255 80 376 0 60 576 16
3 100 12:39 0 8 124 317 227 0 464 60
2 101 12:39 0 1 760 314 250 0 820 60
1 102 12:39 0 1 756 392 27 0 28 64
0 104 12:39 126 255 536 376 0 72 576 16
3 101 12:39 0 8 240 316 251 0 688 60
2 102 12:39 0 1 188 314 5 0 936 60
3 102 12:39 0 8 584 317 6 0 804 60
2 103 12:39 0 255 532 314 16 0 140 64
0 106 12:40 126 255 432 377 0 90 688 16
3 103 12:40 0 255 812 316 17 0 1020 60
1 105 12:40 0 1 752 392 62 0 488 64
0 107 12:40 126 255 988 376 0 102 688 16
3 104 12:40 0 8 928 317 28 0 112 64
2 105 12:40 0 1 292 314 39 0 372 64
1 106 12:40 0 1 72 391 86 0 712 64
0 108 12:40 126 255 420 376 0 114 800 16
3 105 12:40 0 8 240 316 40 0 228 64
2 106 12:40 0 1 632 314 63 0 596 64
1 107 12:40 0 1 520 391 98 0 828 64
0 109 12:40 126 255 876 376 0 126 800 16
2 107 12:40 0 1 996 315 75 0 712 64
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 110 12:40 126 255 312 377 0 135 912 16
3 107 12:40 0 8 812 316 75 0 568 64
2 108 12:40 0 255 316 315 87 0 940 64
1 109 12:40 0 1 184 391 121 0 148 68
0 111 12:40 126 255 872 376 0 145 912 16
3 108 12:40 0 255 928 317 86 0 784 64
2 109 12:40 0 1 648 314 99 0 32 68
1 110 12:40 0 1 516 391 144 0 372 68
3 109 12:40 0 8 20 316 98 0 900 64
2 110 12:40 0 1 192 314 110 0 148 68
1 111 12:40 0 1 968 392 174 0 604 68
0 113 12:40 126 255 760 376 0 170 0 20
3 110 12:40 0 8 356 317 110 0 1016 64
2 111 12:41 0 1 532 314 133 0 372 68
1 112 12:41 0 1 284 391 185 0 720 68
0 114 12:41 126 255 192 377 0 182 0 20
3 111 12:41 0 8 472 317 133 0 216 68
2 112 12:41 0 1 876 314 144 0 488 68
1 113 12:41 0 255 516 392 197 0 948 68
0 115 12:41 126 255 652 376 0 191 112 20
3 112 12:41 0 8 928 316 144 0 332 68
2 113 12:41 0 255 196 314 156 0 716 68
0 116 12:41 126 255 188 376 0 201 112 20
3 113 12:41 0 255 20 316 156 0 548 68
2 114 12:41 0 1 528 315 167 0 832 68
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 115 12:41 0 1 280 391 232 0 264 72
0 117 12:41 126 255 644 377 0 214 112 20
2 115 12:41 0 1 980 314 190 0 32 72
1 116 12:41 0 1 732 392 244 0 380 72
0 118 12:41 126 255 76 376 0 226 224 20
3 115 12:41 0 8 472 317 179 0 780 68
2 116 12:41 0 1 296 314 202 0 148 72
1 117 12:41 0 1 48 391 255 0 496 72
0 119 12:41 126 255 532 376 0 238 224 20
3 116 12:41 0 8 588 317 202 0 1004 68
2 117 12:41 0 1 640 314 214 0 264 72
1 118 12:41 0 255 412 392 10 0 724 72
0 120 12:41 126 255 80 377 0 247 336 20
3 117 12:41 0 8 20 316 213 0 96 72
2 118 12:41 0 255 984 315 225 0 492 72
0 121 12:42 126 255 528 376 0 1 336 20
3 118 12:42 0 255 136 317 225 0 312 72
2 119 12:42 0 1 400 314 236 0 608 72
1 120 12:42 0 1 64 391 45 0 40 76
0 122 12:42 126 255 984 376 0 14 336 20
3 119 12:42 0 8 364 317 237 0 428 72
2 120 12:42 0 1 744 314 3 0 832 72
1 121 12:42 0 1 516 391 56 0 156 76
0 123 12:42 126 255 416 376 0 26 448 20
3 120 12:42 0 8 588 318 5 0 652 72
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 121 12:42 0 1 60 314 15 0 948 72
1 122 12:42 0 1 856 391 68 0 272 76
0 124 12:42 126 255 984 376 0 38 448 20
3 121 12:42 0 8 704 317 17 0 768 72
2 122 12:42 0 1 516 314 26 0 40 76
1 123 12:42 0 255 176 392 80 0 500 76
0 125 12:42 126 255 420 376 0 47 560 20
3 122 12:42 0 8 136 317 28 0 884 72
2 123 12:42 0 255 748 314 38 0 268 76
0 126 12:42 126 255 868 376 0 58 560 20
0 127 12:42 126 255 300 376 0 72 672 20
3 124 12:42 0 6 704 317 52 0 192 76
2 125 12:42 0 1 508 314 72 0 608 76
1 126 12:42 0 1 280 392 126 0 956 76
0 128 12:42 126 255 756 376 0 85 672 20
3 125 12:42 0 8 928 317 74 0 416 76
2 126 12:43 0 1 848 314 84 0 724 76
1 127 12:43 0 1 620 392 138 0 48 80
0 129 12:43 126 255 300 376 0 98 672 20
3 126 12:43 0 8 20 317 86 0 532 76
2 127 12:43 0 1 280 314 96 0 840 76
1 128 12:43 0 255 964 392 149 0 276 80
0 130 12:43 126 255 760 377 0 107 784 20
3 127 12:43 0 8 476 317 97 0 648 76
2 128 12:43 0 255 612 314 108 0 44 80
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 129 12:43 0 1 384 391 160 0 392 80
0 131 12:43 126 255 184 376 0 118 784 20
3 128 12:43 0 255 592 317 109 0 864 76
2 129 12:43 0 2 952 314 119 0 160 80
1 130 12:43 0 1 616 391 183 0 616 80
0 132 12:43 126 255 640 376 0 132 896 20
2 130 12:43 0 1 272 314 142 0 384 80
0 133 12:43 126 255 180 376 0 149 896 20
3 130 12:43 0 8 20 317 144 0 180 80
1 132 12:43 0 255 384 391 207 0 960 80
0 134 12:43 126 255 640 376 0 159 896 20
3 131 12:43 0 9 252 317 155 0 296 80
1 133 12:43 0 1 840 392 219 0 52 84
0 135 12:43 126 255 76 376 0 168 1008 20
3 132 12:43 0 9 592 318 167 0 412 80
2 133 12:43 0 255 376 314 176 0 844 80
1 134 12:43 0 1 148 392 231 0 168 84
2 134 12:44 0 1 716 314 188 0 960 80
1 135 12:44 0 1 492 392 254 0 392 84
0 137 12:44 126 255 880 377 0 190 96 24
3 134 12:44 0 8 20 317 191 0 744 80
2 135 12:44 0 1 36 314 212 0 160 84
1 136 12:44 0 1 832 392 10 0 508 84
0 138 12:44 126 255 420 376 0 205 96 24
3 135 12:44 0 8 136 317 213 0 968 80
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 136 12:44 0 1 376 314 224 0 276 84
1 137 12:44 0 255 148 391 22 0 736 84
0 139 12:44 126 255 880 377 0 214 96 24
3 136 12:44 0 8 480 317 224 0 60 84
2 137 12:44 0 255 832 313 235 0 504 84
1 138 12:44 0 1 604 391 33 0 852 84
0 140 12:44 126 255 316 377 0 223 208 24
3 137 12:44 0 8 708 317 236 0 176 84
2 138 12:44 0 1 140 314 247 0 620 84
1 139 12:44 0 1 936 391 45 0 968 84
0 141 12:44 126 255 764 376 0 233 208 24
3 138 12:44 0 255 824 317 248 0 392 84
1 140 12:44 0 1 256 392 68 0 168 88
0 142 12:44 126 255 304 377 0 250 320 24
3 139 12:44 0 7 136 317 4 0 508 84
2 140 12:44 0 1 824 314 26 0 960 84
1 141 12:44 0 1 596 391 80 0 284 88
0 143 12:44 126 255 760 376 0 7 320 24
3 140 12:44 0 8 252 317 27 0 732 84
2 141 12:45 0 1 252 314 38 0 52 88
1 142 12:45 0 255 936 392 91 0 512 88
0 144 12:45 126 255 196 376 0 16 320 24
3 141 12:45 0 8 596 317 39 0 848 84
2 142 12:45 0 255 596 315 49 0 280 88
1 143 12:45 0 1 368 391 102 0 628 88
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 145 12:45 126 255 656 377 0 25 432 24
3 142 12:45 0 8 824 317 51 0 964 84
2 143 12:45 0 1 928 314 60 0 396 88
1 144 12:45 0 1 700 392 114 0 744 88
0 146 12:45 126 255 188 377 0 37 432 24
3 143 12:45 0 255 960 317 62 0 156 88
2 144 12:45 0 1 356 314 72 0 512 88
1 145 12:45 0 1 928 392 137 0 968 88
0 147 12:45 126 255 644 376 0 50 544 24
3 144 12:45 0 7 272 317 74 0 272 88
2 145 12:45 0 1 588 314 96 0 736 88
1 146 12:45 0 1 352 391 148 0 60 92
0 148 12:45 126 255 76 377 0 63 544 24
3 145 12:45 0 8 388 317 98 0 496 88
2 146 12:45 0 1 16 314 108 0 852 88
1 147 12:45 0 255 584 392 160 0 288 92
0 149 12:45 126 255 536 377 0 72 656 24
3 146 12:45 0 8 732 317 110 0 612 88
1 148 12:45 0 1 16 392 172 0 404 92
0 150 12:45 126 255 996 376 0 81 656 24
3 147 12:45 0 255 960 317 122 0 828 88
2 148 12:45 0 1 712 314 131 0 172 92
0 151 12:46 126 255 528 376 0 93 656 24
3 148 12:46 0 8 52 317 134 0 944 88
2 149 12:46 0 1 140 314 143 0 288 92
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 150 12:46 0 1 692 392 206 0 744 92
3 149 12:46 0 8 388 317 145 0 36 92
1 151 12:46 0 1 116 391 218 0 860 92
3 150 12:46 0 8 504 317 168 0 260 92
0 154 12:46 126 255 876 377 0 126 880 24
3 151 12:46 0 8 848 317 179 0 376 92
2 152 12:46 0 255 164 314 187 0 856 92
0 155 12:46 126 255 412 376 0 135 880 24
3 152 12:46 0 255 52 318 191 0 592 92
2 153 12:46 0 1 496 313 198 0 972 92
1 154 12:46 0 1 112 392 8 0 404 96
0 156 12:46 126 255 868 377 0 147 880 24
3 153 12:46 0 8 168 317 202 0 708 92
2 154 12:46 0 1 948 314 210 0 64 96
1 155 12:46 0 1 564 392 20 0 520 96
0 157 12:46 126 255 300 376 0 159 992 24
3 154 12:46 0 8 504 318 213 0 824 92
2 155 12:46 0 1 264 314 233 0 288 96
1 156 12:46 0 1 904 391 31 0 636 96
0 158 12:46 126 255 756 376 0 171 992 24
3 155 12:46 0 8 620 317 236 0 24 96
1 157 12:47 0 255 224 391 43 0 864 96
0 159 12:47 126 255 192 376 0 180 80 28
3 156 12:47 0 8 52 317 248 0 140 96
2 157 12:47 0 255 952 314 255 0 632 96
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 158 12:47 0 1 568 392 55 0 980 96
0 160 12:47 126 255 752 377 0 190 80 28
3 157 12:47 0 255 168 317 3 0 356 96
2 158 12:47 0 1 144 314 10 0 748 96
1 159 12:47 0 1 900 392 77 0 180 100
0 161 12:47 126 255 184 377 0 203 80 28
3 158 12:47 0 8 284 317 15 0 472 96
2 159 12:47 0 1 596 313 21 0 944 96
0 162 12:47 126 255 640 377 0 215 192 28
2 160 12:47 0 1 936 314 43 0 64 100
1 161 12:47 0 1 668 392 101 0 412 100
0 163 12:47 126 255 184 377 0 227 192 28
2 161 12:47 0 1 256 314 55 0 180 100
1 162 12:47 0 255 1012 391 113 0 640 100
0 164 12:47 126 255 644 377 0 236 304 28
1 163 12:47 0 1 348 391 124 0 756 100
0 165 12:47 126 255 68 377 0 247 304 28
3 162 12:47 0 255 284 318 73 0 120 100
1 164 12:47 0 1 664 392 147 0 980 100
0 166 12:48 126 255 524 377 0 5 304 28
3 163 12:48 0 6 620 317 85 0 236 100
2 164 12:48 0 1 360 314 101 0 748 100
1 165 12:48 0 1 92 392 158 0 72 104
0 167 12:48 126 255 980 377 0 18 416 28
3 164 12:48 0 7 844 317 97 0 352 100
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2 165 12:48 0 1 720 314 112 0 864 100
1 166 12:48 0 1 432 392 170 0 188 104
0 168 12:48 126 255 524 376 0 31 416 28
3 165 12:48 0 8 960 317 120 0 576 100
2 166 12:48 0 1 152 314 123 0 980 100
1 167 12:48 0 255 776 391 181 0 416 104
0 169 12:48 126 255 984 376 0 40 528 28
3 166 12:48 0 8 392 318 132 0 692 100
2 167 12:48 0 255 384 314 135 0 184 104
0 170 12:48 126 255 408 377 0 51 528 28
3 167 12:48 0 255 508 317 144 0 908 100
2 168 12:48 0 1 824 314 146 0 300 104
1 169 12:48 0 1 428 391 217 0 756 104
0 171 12:48 126 255 864 377 0 65 640 28
3 168 12:48 0 6 844 317 156 0 0 104
2 169 12:48 0 1 144 314 170 0 524 104
1 170 12:48 0 1 880 391 229 0 872 104
0 172 12:48 126 255 296 377 0 78 640 28
3 169 12:48 0 8 44 317 178 0 224 104
2 170 12:48 0 1 484 314 181 0 640 104
1 171 12:48 0 1 196 391 241 0 988 104
0 173 12:48 126 255 864 377 0 91 640 28
3 170 12:48 0 8 160 318 190 0 340 104
1 172 12:49 0 255 540 391 252 0 192 108
0 174 12:49 126 255 300 376 0 100 752 28
159
Appendix A (Continued)
Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 171 12:49 0 8 616 317 201 0 456 104
1 173 12:49 0 1 984 391 8 0 308 108
0 175 12:49 126 255 748 376 0 111 752 28
2 173 12:49 0 2 588 314 215 0 76 108
1 174 12:49 0 1 192 392 32 0 532 108
0 176 12:49 126 255 180 377 0 125 864 28
3 173 12:49 0 6 960 317 225 0 788 104
2 174 12:49 0 1 932 316 239 0 300 108
1 175 12:49 0 1 644 391 43 0 648 108
0 177 12:49 126 255 744 376 0 142 864 28
3 174 12:49 0 8 160 317 247 0 1012 104
2 175 12:49 0 1 248 314 251 0 416 108
1 176 12:49 0 255 984 392 54 0 876 108
0 178 12:49 126 255 180 377 0 151 864 28
3 175 12:49 0 8 392 317 3 0 104 108
2 176 12:49 0 1 704 315 7 0 532 108
1 177 12:49 0 1 416 391 66 0 992 108
0 179 12:49 126 255 640 376 0 160 976 28
3 176 12:49 0 8 752 318 14 0 220 108
2 177 12:49 0 255 12 314 18 0 760 108
1 178 12:49 0 1 748 392 77 0 84 112
0 180 12:49 126 255 64 377 0 170 976 28
3 177 12:49 0 255 868 317 25 0 436 108
2 178 12:49 0 2 352 315 29 0 876 108
1 179 12:49 0 1 68 391 101 0 308 112
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 181 12:50 126 255 520 377 0 184 64 32
3 178 12:50 0 7 180 318 36 0 552 108
2 179 12:50 0 1 696 314 52 0 76 112
1 180 12:50 0 1 408 391 113 0 424 112
0 182 12:50 126 255 60 377 0 200 64 32
3 179 12:50 0 8 296 317 60 0 776 108
2 180 12:50 0 1 12 314 64 0 192 112
1 181 12:50 0 255 748 392 124 0 652 112
0 183 12:50 126 255 520 376 0 210 64 32
1 182 12:50 0 2 180 392 136 0 768 112
0 184 12:50 126 255 980 377 0 220 176 32
3 181 12:50 0 8 984 317 83 0 1008 108
2 182 12:50 0 255 800 314 87 0 536 112
0 185 12:50 126 255 512 377 0 232 176 32
2 183 12:50 0 1 116 314 99 0 652 112
0 186 12:50 126 255 968 377 0 245 288 32
3 183 12:50 0 7 412 317 107 0 316 112
1 185 12:50 0 1 280 391 183 0 200 116
0 187 12:50 126 255 400 376 0 2 288 32
2 185 12:50 0 1 912 314 134 0 992 112
1 186 12:50 0 255 512 392 194 0 428 116
0 188 12:50 126 255 860 376 0 11 400 32
2 186 12:51 0 255 232 314 146 0 196 116
1 187 12:51 0 1 968 391 205 0 544 116
0 189 12:51 126 255 296 376 0 20 400 32
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 186 12:51 0 8 76 318 153 0 772 112
1 188 12:51 0 1 276 392 216 0 660 116
2 188 12:51 0 1 1016 315 169 0 428 116
1 189 12:51 0 1 736 391 239 0 884 116
0 191 12:51 126 255 284 377 0 45 512 32
2 189 12:51 0 1 224 314 211 0 768 116
1 190 12:51 0 1 160 392 251 0 1000 116
0 192 12:51 126 255 740 377 0 59 512 32
3 189 12:51 0 9 760 317 199 0 304 116
2 190 12:51 0 1 676 315 222 0 884 116
0 193 12:51 126 255 176 377 0 68 624 32
3 190 12:51 0 9 80 318 211 0 420 116
2 191 12:51 0 255 904 314 233 0 88 120
1 192 12:51 0 1 848 392 19 0 320 120
0 194 12:51 126 255 736 376 0 77 624 32
3 191 12:51 0 255 308 318 223 0 636 116
2 192 12:51 0 1 212 315 244 0 204 120
1 193 12:51 0 1 156 391 30 0 436 120
0 195 12:51 126 255 284 376 0 92 624 32
3 192 12:51 0 8 424 318 235 0 752 116
1 194 12:51 0 1 500 392 53 0 660 120
0 196 12:52 126 255 740 377 0 105 736 32
2 194 12:52 0 1 896 315 23 0 544 120
1 195 12:52 0 1 948 392 65 0 776 120
3 194 12:52 0 8 876 318 14 0 68 120
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 197 12:52 126 255 172 376 0 117 736 32
2 195 12:52 0 1 440 314 35 0 660 120
1 196 12:52 0 255 156 391 95 0 96 124
0 198 12:52 126 255 632 377 0 126 848 32
2 196 12:52 0 255 784 315 47 0 888 120
1 197 12:52 0 1 612 392 106 0 212 124
3 196 12:52 0 255 424 318 38 0 400 120
0 199 12:52 126 255 168 377 0 135 848 32
2 197 12:52 0 1 92 315 58 0 1004 120
1 198 12:52 0 1 944 392 130 0 436 124
3 197 12:52 0 8 540 318 50 0 516 120
0 200 12:52 126 255 624 377 0 147 848 32
2 198 12:52 0 1 544 315 70 0 96 124
1 199 12:52 0 1 372 391 141 0 552 124
3 198 12:52 0 8 876 318 61 0 632 120
2 199 12:52 0 1 884 315 94 0 320 124
1 200 12:52 0 1 712 392 152 0 668 124
3 199 12:52 0 8 992 318 84 0 856 120
0 202 12:52 126 255 512 377 0 171 960 32
2 200 12:52 0 1 204 315 106 0 436 124
1 201 12:52 0 255 32 391 163 0 896 124
3 200 12:52 0 8 196 318 96 0 972 120
0 203 12:52 126 255 60 376 0 180 48 36
2 201 12:53 0 255 548 315 118 0 664 124
3 201 12:53 0 255 424 317 107 0 164 124
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 204 12:53 126 255 508 377 0 190 48 36
2 202 12:53 0 1 880 315 130 0 780 124
1 203 12:53 0 1 708 391 197 0 212 128
3 202 12:53 0 9 540 318 119 0 280 124
0 205 12:53 126 255 964 377 0 202 48 36
2 203 12:53 0 1 308 314 141 0 896 124
1 204 12:53 0 1 136 391 208 0 328 128
0 206 12:53 126 255 396 376 0 214 160 36
2 204 12:53 0 1 648 316 164 0 96 128
1 205 12:53 0 1 476 391 219 0 444 128
3 204 12:53 0 9 992 318 154 0 620 124
0 207 12:53 126 255 964 376 0 226 160 36
2 205 12:53 0 1 992 314 176 0 212 128
3 205 12:53 0 9 424 318 165 0 736 124
2 206 12:53 0 255 312 315 187 0 440 128
1 207 12:53 0 1 240 391 243 0 788 128
3 206 12:53 0 255 540 318 177 0 952 124
0 209 12:53 126 255 848 376 0 246 272 36
2 207 12:53 0 1 752 314 199 0 556 128
1 208 12:53 0 1 472 392 9 0 1012 128
3 207 12:53 0 7 656 318 189 0 44 128
0 210 12:53 126 255 280 376 0 3 384 36
2 208 12:53 0 1 72 315 221 0 780 128
1 209 12:53 0 1 924 392 21 0 104 132
3 208 12:54 0 8 992 318 201 0 160 128
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 211 12:54 126 255 736 377 0 15 384 36
2 209 12:54 0 1 412 314 232 0 896 128
1 210 12:54 0 1 240 392 33 0 220 132
0 212 12:54 126 255 280 377 0 27 384 36
2 210 12:54 0 1 756 315 243 0 1012 128
1 211 12:54 0 255 584 391 45 0 448 132
3 210 12:54 0 8 424 318 236 0 500 128
0 213 12:54 126 255 740 377 0 37 496 36
2 211 12:54 0 255 76 314 254 0 216 132
3 211 12:54 0 255 540 318 248 0 716 128
0 214 12:54 126 255 164 377 0 48 496 36
1 213 12:54 0 1 236 391 80 0 788 132
3 212 12:54 0 6 876 318 4 0 832 128
0 215 12:54 126 255 620 377 0 62 608 36
2 213 12:54 0 1 860 314 33 0 556 132
3 213 12:54 0 7 76 317 16 0 948 128
0 216 12:54 126 255 160 376 0 78 608 36
2 214 12:54 0 1 176 315 44 0 672 132
1 215 12:54 0 1 4 391 102 0 1020 132
3 214 12:54 0 8 308 318 39 0 148 132
0 217 12:54 126 255 620 376 0 87 608 36
2 215 12:54 0 1 632 314 56 0 788 132
1 216 12:54 0 255 348 392 113 0 224 136
3 215 12:54 0 8 764 318 50 0 264 132
0 218 12:54 126 255 56 377 0 97 720 36
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 216 12:55 0 255 864 315 68 0 1016 132
1 217 12:55 0 1 792 391 125 0 340 136
0 219 12:55 126 255 504 376 0 108 720 36
2 217 12:55 0 1 280 314 80 0 108 136
1 218 12:55 0 1 0 392 148 0 564 136
3 217 12:55 0 6 192 318 73 0 596 132
0 220 12:55 126 255 960 376 0 122 832 36
1 219 12:55 0 1 452 391 160 0 680 136
3 218 12:55 0 8 416 318 97 0 820 132
0 221 12:55 126 255 500 376 0 138 832 36
2 219 12:55 0 1 964 314 116 0 448 136
1 220 12:55 0 255 676 392 172 0 908 136
3 219 12:55 0 8 648 318 109 0 936 132
0 222 12:55 126 255 960 377 0 147 832 36
2 220 12:55 0 1 280 315 128 0 564 136
1 221 12:55 0 1 108 391 184 0 0 140
3 220 12:55 0 8 988 318 121 0 28 136
0 223 12:55 126 255 396 376 0 156 944 36
2 221 12:55 0 255 612 314 140 0 792 136
1 222 12:55 0 1 440 392 195 0 116 140
3 221 12:55 0 255 80 317 133 0 244 136
0 224 12:55 126 255 844 376 0 167 944 36
2 222 12:55 0 2 952 314 151 0 908 136
1 223 12:55 0 1 784 392 218 0 340 140
3 222 12:55 0 7 308 318 145 0 360 136
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 225 12:55 126 255 384 377 0 184 32 40
2 223 12:55 0 1 272 314 173 0 108 140
1 224 12:55 0 1 100 391 229 0 456 140
3 223 12:56 0 8 532 318 167 0 584 136
0 226 12:56 126 255 972 376 0 196 32 40
2 224 12:56 0 1 612 314 184 0 224 140
1 225 12:56 0 255 440 391 241 0 684 140
3 224 12:56 0 8 764 318 178 0 700 136
0 227 12:56 126 255 408 376 0 205 32 40
2 225 12:56 0 1 44 314 196 0 340 140
1 226 12:56 0 1 896 392 252 0 800 140
3 225 12:56 0 8 80 318 189 0 816 136
0 228 12:56 126 255 868 377 0 214 144 40
2 226 12:56 0 255 376 314 207 0 568 140
1 227 12:56 0 1 204 392 8 0 916 140
3 226 12:56 0 255 196 318 200 0 8 140
2 227 12:56 0 2 716 314 219 0 684 140
1 228 12:56 0 1 548 392 32 0 116 144
3 227 12:56 0 7 532 318 211 0 124 140
0 230 12:56 126 255 856 377 0 242 256 40
2 228 12:56 0 1 36 314 241 0 908 140
1 229 12:56 0 1 996 392 44 0 232 144
3 228 12:56 0 8 648 318 234 0 348 140
2 229 12:56 0 1 488 315 253 0 0 144
1 230 12:56 0 255 204 392 55 0 460 144
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 229 12:56 0 8 880 318 245 0 464 140
0 232 12:56 126 255 748 377 0 7 368 40
2 230 12:56 0 255 832 314 9 0 228 144
1 231 12:56 0 1 660 392 67 0 576 144
3 230 12:56 0 8 196 318 0 0 580 140
0 233 12:56 126 255 184 376 0 16 368 40
2 231 12:57 0 1 140 314 21 0 344 144
1 232 12:57 0 1 992 392 79 0 692 144
3 231 12:57 0 255 312 317 12 0 796 140
0 234 12:57 126 255 740 377 0 30 368 40
2 232 12:57 0 2 480 314 32 0 460 144
1 233 12:57 0 1 312 391 102 0 916 144
0 235 12:57 126 255 172 377 0 44 480 40
2 233 12:57 0 1 824 314 56 0 684 144
1 234 12:57 0 1 760 391 114 0 8 148
3 233 12:57 0 8 764 318 47 0 112 144
0 236 12:57 126 255 628 377 0 56 480 40
1 235 12:57 0 255 992 391 125 0 236 148
3 234 12:57 0 8 84 318 59 0 228 144
0 237 12:57 126 255 64 376 0 67 592 40
2 235 12:57 0 255 596 314 80 0 4 148
1 236 12:57 0 1 424 391 137 0 352 148
3 235 12:57 0 9 312 318 71 0 344 144
2 236 12:57 0 1 928 314 92 0 120 148
1 237 12:57 0 1 756 391 149 0 468 148
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 236 12:57 0 255 428 318 82 0 560 144
0 239 12:57 126 255 56 376 0 90 592 40
2 237 12:57 0 1 356 314 104 0 236 148
1 238 12:57 0 1 184 392 171 0 692 148
3 237 12:57 0 8 764 318 94 0 676 144
0 240 12:57 126 255 512 376 0 102 704 40
2 238 12:57 0 1 588 314 127 0 460 148
1 239 12:57 0 1 524 392 182 0 808 148
3 238 12:58 0 8 880 318 118 0 900 144
0 241 12:58 126 255 968 377 0 114 704 40
1 240 12:58 0 255 756 392 194 0 12 152
3 239 12:58 0 8 200 318 130 0 1016 144
0 242 12:58 126 255 404 377 0 123 816 40
2 240 12:58 0 255 360 314 151 0 804 148
1 241 12:58 0 1 188 392 205 0 128 152
3 240 12:58 0 255 428 318 142 0 208 148
0 243 12:58 126 255 964 376 0 132 816 40
2 241 12:58 0 1 692 314 162 0 920 148
1 242 12:58 0 1 520 392 228 0 352 152
3 241 12:58 0 8 544 318 154 0 324 148
0 244 12:58 126 255 396 377 0 144 816 40
1 243 12:58 0 1 972 391 239 0 468 152
3 242 12:58 0 8 764 318 166 0 440 148
0 245 12:58 126 255 852 376 0 156 928 40
2 243 12:58 0 1 460 314 196 0 236 152
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 244 12:58 0 1 288 392 250 0 584 152
3 243 12:58 0 8 880 318 189 0 664 148
0 246 12:58 126 255 396 377 0 168 928 40
2 244 12:58 0 1 804 314 207 0 352 152
1 245 12:58 0 255 632 391 5 0 812 152
3 244 12:58 0 8 200 318 200 0 780 148
0 247 12:58 126 255 856 377 0 179 16 44
1 246 12:58 0 1 976 392 17 0 928 152
3 245 12:58 0 255 428 318 212 0 996 148
0 248 12:58 126 255 280 377 0 189 16 44
1 247 12:59 0 1 284 391 39 0 128 156
3 246 12:59 0 9 544 318 223 0 88 152
0 249 12:59 126 255 736 377 0 201 16 44
2 247 12:59 0 1 908 314 243 0 812 152
1 248 12:59 0 1 736 392 51 0 244 156
3 247 12:59 0 9 880 318 235 0 204 152
0 250 12:59 126 255 168 377 0 213 128 44
1 249 12:59 0 1 52 391 62 0 360 156
3 248 12:59 0 9 996 319 2 0 428 152
0 251 12:59 126 255 736 377 0 225 128 44
2 249 12:59 0 1 568 314 23 0 128 156
1 250 12:59 0 255 396 392 74 0 588 156
3 249 12:59 0 9 428 318 14 0 544 152
0 252 12:59 126 255 172 377 0 236 240 44
2 250 12:59 0 255 912 314 34 0 356 156
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 251 12:59 0 1 840 392 85 0 704 156
3 250 12:59 0 255 544 318 25 0 760 152
0 253 12:59 126 255 620 377 0 248 240 44
2 251 12:59 0 1 220 314 46 0 472 156
1 252 12:59 0 1 48 392 108 0 928 156
3 251 12:59 0 7 768 318 37 0 876 152
2 252 12:59 0 1 672 314 69 0 696 156
3 252 12:59 0 8 80 319 49 0 992 152
0 255 12:59 126 255 508 376 0 19 352 44
2 253 12:59 0 1 1012 314 80 0 812 156
1 254 12:59 0 1 840 392 130 0 136 160
3 253 13:00 0 9 196 318 73 0 192 156
0 256 13:00 126 255 52 376 0 32 352 44
1 255 13:00 0 255 160 391 142 0 364 160
3 254 13:00 0 10 652 319 85 0 308 156
0 257 13:00 126 255 512 377 0 42 464 44
2 255 13:00 0 255 676 315 102 0 132 160
3 255 13:00 0 255 768 318 97 0 524 156
0 258 13:00 126 255 960 377 0 52 464 44
2 256 13:00 0 1 92 316 113 0 248 160
1 257 13:00 0 1 836 391 176 0 704 160
3 256 13:00 0 8 996 319 109 0 640 156
0 259 13:00 126 255 392 377 0 64 576 44
2 257 13:00 0 1 436 315 137 0 472 160
1 258 13:00 0 1 264 391 187 0 820 160
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 260 13:00 126 255 956 377 0 79 576 44
2 258 13:00 0 1 776 316 149 0 588 160
1 259 13:00 0 1 604 392 198 0 936 160
2 259 13:00 0 1 208 315 160 0 704 160
1 260 13:00 0 255 36 392 209 0 140 164
3 259 13:00 0 9 768 318 154 0 72 160
0 262 13:00 126 255 852 376 0 98 688 44
2 260 13:00 0 255 440 316 172 0 932 160
1 261 13:00 0 1 368 392 220 0 256 164
3 260 13:00 0 255 884 319 165 0 288 160
0 263 13:00 126 255 276 377 0 108 688 44
2 261 13:00 0 1 880 315 184 0 24 164
1 262 13:01 0 1 600 392 243 0 480 164
3 261 13:01 0 8 88 318 177 0 404 160
0 264 13:01 126 255 732 377 0 120 800 44
2 262 13:01 0 1 200 315 207 0 248 164
1 263 13:01 0 1 28 391 254 0 596 164
3 262 13:01 0 8 312 319 200 0 628 160
0 265 13:01 126 255 272 376 0 136 800 44
2 263 13:01 0 1 540 315 219 0 364 164
0 266 13:01 126 255 732 376 0 145 800 44
1 265 13:01 0 1 824 391 21 0 940 164
3 264 13:01 0 9 884 319 224 0 860 160
0 267 13:01 126 255 168 377 0 154 912 44
2 265 13:01 0 255 304 315 242 0 708 164
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 266 13:01 0 1 132 392 32 0 32 168
3 265 13:01 0 255 1000 318 235 0 52 164
0 268 13:01 126 255 724 377 0 167 912 44
2 266 13:01 0 1 644 316 254 0 824 164
1 267 13:01 0 1 476 391 55 0 256 168
3 266 13:01 0 8 204 319 246 0 168 164
0 269 13:01 126 255 156 377 0 179 0 48
2 267 13:01 0 1 988 316 22 0 24 168
1 268 13:01 0 1 816 392 66 0 372 168
3 267 13:01 0 8 428 318 13 0 392 164
0 270 13:01 126 255 612 377 0 191 0 48
2 268 13:01 0 1 304 316 34 0 140 168
1 269 13:01 0 255 132 391 78 0 600 168
2 269 13:02 0 1 760 316 45 0 256 168
1 270 13:02 0 1 588 392 90 0 716 168
3 269 13:02 0 8 1000 318 37 0 624 164
0 272 13:02 126 255 508 376 0 209 112 48
2 270 13:02 0 255 68 315 56 0 484 168
1 271 13:02 0 1 920 391 102 0 832 168
3 270 13:02 0 255 92 319 49 0 840 164
0 273 13:02 126 255 40 376 0 223 112 48
2 271 13:02 0 2 408 315 68 0 600 168
1 272 13:02 0 1 240 392 126 0 32 172
3 271 13:02 0 7 320 318 61 0 956 164
0 274 13:02 126 255 496 377 0 237 224 48
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 272 13:02 0 1 752 315 91 0 824 168
1 273 13:02 0 1 688 391 138 0 148 172
3 272 13:02 0 8 544 319 84 0 156 168
0 275 13:02 126 255 952 377 0 249 224 48
2 273 13:02 0 1 68 315 103 0 940 168
1 274 13:02 0 255 920 392 149 0 376 172
3 273 13:02 0 8 776 319 95 0 272 168
0 276 13:02 126 255 388 377 0 2 336 48
2 274 13:02 0 255 524 315 114 0 144 172
1 275 13:02 0 1 352 391 160 0 492 172
3 274 13:02 0 8 92 319 107 0 388 168
0 277 13:02 126 255 948 377 0 11 336 48
2 275 13:02 0 1 856 315 125 0 260 172
1 276 13:02 0 1 684 391 172 0 608 172
3 275 13:02 0 255 208 318 118 0 604 168
0 278 13:02 126 255 380 376 0 24 336 48
2 276 13:02 0 1 172 315 137 0 376 172
1 277 13:03 0 1 4 391 195 0 832 172
3 276 13:03 0 7 436 319 130 0 720 168
0 279 13:03 126 255 836 377 0 37 448 48
2 277 13:03 0 1 516 315 161 0 600 172
1 278 13:03 0 1 452 392 207 0 948 172
3 277 13:03 0 8 552 318 153 0 944 168
0 280 13:03 126 255 268 377 0 49 448 48
2 278 13:03 0 1 968 315 173 0 716 172
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 279 13:03 0 255 684 392 219 0 152 176
3 278 13:03 0 8 784 319 165 0 36 172
0 281 13:03 126 255 728 376 0 58 560 48
2 279 13:03 0 255 288 315 184 0 944 172
1 280 13:03 0 1 116 392 230 0 268 176
3 279 13:03 0 8 1012 318 177 0 152 172
0 282 13:03 126 255 264 377 0 67 560 48
2 280 13:03 0 1 620 316 196 0 36 176
1 281 13:03 0 1 448 392 241 0 384 176
3 280 13:03 0 255 104 319 189 0 368 172
0 283 13:03 126 255 720 376 0 81 560 48
2 281 13:03 0 2 48 315 208 0 152 176
1 282 13:03 0 1 900 392 8 0 608 176
3 281 13:03 0 7 440 318 201 0 484 172
0 284 13:03 126 255 152 376 0 95 672 48
2 282 13:03 0 1 280 315 230 0 376 176
1 283 13:03 0 1 216 391 20 0 724 176
3 282 13:03 0 8 556 319 225 0 708 172
0 285 13:03 126 255 608 376 0 107 672 48
2 283 13:03 0 1 732 316 242 0 492 176
1 284 13:03 0 255 448 391 32 0 952 176
3 283 13:03 0 8 900 318 236 0 824 172
0 286 13:04 126 255 140 376 0 116 784 48
2 284 13:04 0 255 52 316 253 0 720 176
1 285 13:04 0 1 788 391 44 0 44 180
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 284 13:04 0 8 104 319 248 0 940 172
0 287 13:04 126 255 604 377 0 125 784 48
2 285 13:04 0 1 384 316 8 0 836 176
1 286 13:04 0 1 96 392 67 0 268 180
3 285 13:04 0 255 220 318 4 0 132 176
0 288 13:04 126 255 36 377 0 139 784 48
2 286 13:04 0 2 836 317 19 0 952 176
1 287 13:04 0 1 548 392 78 0 384 180
3 286 13:04 0 7 556 319 16 0 248 176
0 289 13:04 126 255 492 376 0 153 896 48
1 288 13:04 0 1 888 392 89 0 500 180
0 290 13:04 126 255 36 376 0 165 896 48
2 288 13:04 0 1 496 317 54 0 268 180
1 289 13:04 0 255 208 392 100 0 728 180
3 288 13:04 0 8 1016 319 51 0 588 176
0 291 13:04 126 255 496 376 0 174 1008 48
2 289 13:04 0 255 840 316 66 0 496 180
1 290 13:04 0 1 552 391 112 0 844 180
3 289 13:04 0 255 220 318 63 0 804 176
0 292 13:04 126 255 944 377 0 183 1008 48
2 290 13:04 0 1 48 317 78 0 612 180
1 291 13:04 0 1 884 391 135 0 44 184
3 290 13:04 0 8 336 319 74 0 920 176
0 293 13:04 126 255 376 377 0 195 96 52
2 291 13:04 0 1 500 316 90 0 728 180
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 292 13:05 0 1 312 392 147 0 160 184
3 291 13:05 0 8 560 318 85 0 12 180
0 294 13:05 126 255 832 376 0 207 96 52
2 292 13:05 0 1 840 316 114 0 952 180
1 293 13:05 0 1 652 391 158 0 276 184
3 292 13:05 0 8 676 319 108 0 236 180
0 295 13:05 126 255 376 376 0 220 96 52
1 294 13:05 0 255 996 392 169 0 504 184
3 293 13:05 0 9 1020 319 119 0 352 180
0 296 13:05 126 255 836 377 0 229 208 52
2 294 13:05 0 255 504 316 137 0 272 184
1 295 13:05 0 1 416 391 181 0 620 184
3 294 13:05 0 255 224 318 130 0 568 180
0 297 13:05 126 255 260 376 0 239 208 52
1 296 13:05 0 1 648 392 204 0 844 184
3 295 13:05 0 8 340 319 141 0 684 180
0 298 13:05 126 255 716 376 0 251 320 52
2 296 13:05 0 1 264 316 173 0 612 184
1 297 13:05 0 1 76 391 215 0 960 184
3 296 13:05 0 8 676 319 153 0 800 180
0 299 13:05 126 255 256 376 0 10 320 52
1 298 13:05 0 1 416 391 227 0 52 188
3 297 13:05 0 8 792 319 176 0 0 184
0 300 13:05 126 255 716 376 0 19 320 52
2 298 13:05 0 1 948 316 197 0 844 184
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 299 13:05 0 255 760 392 239 0 280 188
3 298 13:05 0 8 224 319 187 0 116 184
0 301 13:06 126 255 152 377 0 29 432 52
2 299 13:06 0 255 268 314 208 0 48 188
1 300 13:06 0 1 180 392 250 0 396 188
3 299 13:06 0 255 340 319 199 0 332 184
0 302 13:06 126 255 600 376 0 40 432 52
2 300 13:06 0 1 708 315 220 0 164 188
1 301 13:06 0 1 412 391 17 0 620 188
3 300 13:06 0 6 564 319 210 0 448 184
0 303 13:06 126 255 32 376 0 54 544 52
2 301 13:06 0 1 28 316 243 0 388 188
1 302 13:06 0 1 864 392 29 0 736 188
3 301 13:06 0 7 900 319 221 0 564 184
0 304 13:06 126 255 596 376 0 70 544 52
2 302 13:06 0 1 368 316 254 0 504 188
1 303 13:06 0 1 180 391 40 0 852 188
3 302 13:06 0 8 1016 319 245 0 788 184
0 305 13:06 126 255 32 376 0 79 544 52
2 303 13:06 0 1 824 315 10 0 620 188
3 303 13:06 0 8 448 318 0 0 904 184
0 306 13:06 126 255 492 377 0 88 656 52
2 304 13:06 0 255 32 315 22 0 848 188
1 305 13:06 0 1 968 391 64 0 172 192
3 304 13:06 0 255 564 319 11 0 96 188
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 307 13:06 126 255 940 376 0 99 656 52
2 305 13:06 0 1 472 315 33 0 964 188
1 306 13:06 0 1 176 392 87 0 396 192
3 305 13:06 0 7 900 319 23 0 212 188
0 308 13:06 126 255 480 377 0 116 768 52
2 306 13:06 0 1 816 316 56 0 164 192
1 307 13:07 0 1 628 391 98 0 512 192
3 306 13:07 0 8 100 319 34 0 328 188
0 309 13:07 126 255 936 377 0 128 768 52
2 307 13:07 0 1 132 315 67 0 280 192
1 308 13:07 0 255 968 391 110 0 740 192
3 307 13:07 0 8 332 319 57 0 552 188
0 310 13:07 126 255 372 376 0 137 768 52
2 308 13:07 0 1 588 316 78 0 396 192
1 309 13:07 0 1 400 391 122 0 856 192
3 308 13:07 0 8 672 319 68 0 668 188
0 311 13:07 126 255 832 376 0 146 880 52
2 309 13:07 0 255 920 315 89 0 624 192
0 312 13:07 126 255 364 377 0 159 880 52
2 310 13:07 0 1 236 315 100 0 740 192
1 311 13:07 0 1 52 391 156 0 172 196
3 310 13:07 0 7 1016 319 91 0 1000 188
0 313 13:07 126 255 820 376 0 171 992 52
2 311 13:07 0 1 580 314 124 0 964 192
1 312 13:07 0 1 392 392 168 0 288 196
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Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 311 13:07 0 8 216 319 115 0 200 192
0 314 13:07 126 255 252 376 0 184 992 52
1 313 13:07 0 255 848 391 179 0 516 196
3 312 13:07 0 8 448 319 145 0 432 192
0 315 13:07 126 255 712 376 0 193 80 56
2 313 13:07 0 1 468 315 147 0 172 196
1 314 13:07 0 1 280 392 190 0 632 196
3 313 13:07 0 8 788 319 157 0 548 192
0 316 13:08 126 255 148 376 0 202 80 56
1 315 13:08 0 1 612 391 202 0 748 196
3 314 13:08 0 255 904 319 169 0 764 192
0 317 13:08 126 255 704 377 0 215 80 56
2 315 13:08 0 1 116 316 169 0 516 196
1 316 13:08 0 1 956 392 226 0 972 196
3 315 13:08 0 7 108 318 181 0 880 192
0 318 13:08 126 255 136 377 0 228 192 56
2 316 13:08 0 1 460 316 193 0 740 196
1 317 13:08 0 1 380 391 238 0 64 200
3 316 13:08 0 8 332 319 204 0 80 196
0 319 13:08 126 255 592 376 0 240 192 56
2 317 13:08 0 1 800 316 205 0 856 196
1 318 13:08 0 255 612 392 249 0 292 200
3 317 13:08 0 8 564 319 216 0 196 196
0 320 13:08 126 255 28 377 0 249 304 56
2 318 13:08 0 1 232 317 216 0 972 196
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 319 13:08 0 1 44 391 4 0 408 200
3 318 13:08 0 8 904 319 228 0 312 196
0 321 13:08 126 255 588 376 0 2 304 56
2 319 13:08 0 1 564 315 228 0 176 200
1 320 13:08 0 1 492 391 16 0 524 200
3 319 13:08 0 255 112 319 240 0 528 196
0 322 13:08 126 255 20 376 0 15 304 56
2 320 13:08 0 1 904 316 1 0 408 200
1 321 13:08 0 1 836 391 39 0 748 200
0 323 13:08 126 255 476 376 0 27 416 56
2 321 13:08 0 1 224 315 24 0 632 200
1 322 13:09 0 1 260 392 50 0 864 200
3 321 13:09 0 8 564 319 18 0 868 196
0 324 13:09 126 255 932 376 0 40 416 56
2 322 13:09 0 1 676 316 36 0 748 200
1 323 13:09 0 255 492 391 62 0 68 204
3 322 13:09 0 8 796 320 30 0 984 196
0 325 13:09 126 255 368 375 0 49 528 56
2 323 13:09 0 255 1020 316 47 0 976 200
1 324 13:09 0 1 948 391 74 0 184 204
3 323 13:09 0 8 112 319 42 0 76 200
0 326 13:09 126 255 928 376 0 58 528 56
1 325 13:09 0 1 256 392 86 0 300 204
3 324 13:09 0 255 228 319 53 0 292 200
0 327 13:09 126 255 360 376 0 71 528 56
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 325 13:09 0 1 780 315 70 0 184 204
1 326 13:09 0 1 708 392 109 0 524 204
3 325 13:09 0 7 564 319 65 0 408 200
0 328 13:09 126 255 816 376 0 83 640 56
2 326 13:09 0 1 1012 315 93 0 408 204
3 326 13:09 0 7 680 319 88 0 632 200
0 329 13:09 126 255 360 376 0 95 640 56
2 327 13:09 0 1 440 315 105 0 524 204
1 328 13:09 0 255 256 392 132 0 868 204
3 327 13:09 0 7 0 319 100 0 748 200
0 330 13:09 126 255 820 377 0 105 752 56
2 328 13:09 0 255 784 315 116 0 752 204
1 329 13:09 0 1 712 391 143 0 984 204
3 328 13:09 0 8 228 319 112 0 864 200
0 331 13:10 126 255 244 376 0 114 752 56
2 329 13:10 0 1 92 315 128 0 868 204
1 330 13:10 0 1 20 391 165 0 184 208
3 329 13:10 0 255 344 319 123 0 56 204
0 332 13:10 126 255 700 377 0 127 752 56
1 331 13:10 0 1 472 391 177 0 300 208
3 330 13:10 0 7 796 319 134 0 172 204
0 333 13:10 126 255 132 376 0 139 864 56
2 331 13:10 0 1 884 315 164 0 184 208
1 332 13:10 0 1 812 392 189 0 416 208
3 331 13:10 0 7 912 319 158 0 396 204
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 332 13:10 0 1 204 316 176 0 300 208
1 333 13:10 0 255 132 391 200 0 644 208
0 335 13:10 126 255 136 377 0 160 976 56
2 333 13:10 0 255 548 316 188 0 528 208
1 334 13:10 0 1 476 392 212 0 760 208
0 336 13:10 126 255 584 376 0 170 976 56
2 334 13:10 0 1 880 315 200 0 644 208
1 335 13:10 0 1 808 392 235 0 984 208
3 334 13:10 0 255 576 319 193 0 844 204
0 337 13:10 126 255 16 376 0 183 64 60
2 335 13:10 0 1 308 315 212 0 760 208
1 336 13:10 0 1 236 392 247 0 76 212
3 335 13:10 0 7 912 319 205 0 960 204
0 338 13:10 126 255 472 376 0 195 64 60
1 337 13:11 0 1 576 391 2 0 192 212
3 336 13:11 0 8 4 319 228 0 160 208
0 339 13:11 126 255 16 377 0 208 64 60
2 337 13:11 0 1 992 315 246 0 76 212
1 338 13:11 0 255 920 391 13 0 420 212
3 337 13:11 0 8 348 319 239 0 276 208
2 338 13:11 0 255 312 316 2 0 304 212
1 339 13:11 0 1 340 391 24 0 536 212
3 338 13:11 0 255 576 319 251 0 492 208
2 339 13:11 0 1 644 315 14 0 420 212
1 340 13:11 0 1 572 392 47 0 760 212
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 339 13:11 0 7 692 319 7 0 608 208
0 342 13:11 126 255 356 376 0 240 288 60
2 340 13:11 0 1 72 317 25 0 536 212
1 341 13:11 0 1 0 392 58 0 876 212
3 340 13:11 0 8 4 319 19 0 724 208
0 343 13:11 126 255 920 377 0 255 288 60
2 341 13:11 0 1 412 315 49 0 760 212
1 342 13:11 0 1 340 392 69 0 992 212
0 344 13:11 126 255 356 376 0 8 288 60
2 342 13:11 0 1 756 316 60 0 876 212
1 343 13:11 0 255 684 391 80 0 196 216
3 342 13:11 0 8 464 319 55 0 40 212
0 345 13:11 126 255 816 376 0 17 400 60
2 343 13:11 0 255 76 315 71 0 80 216
1 344 13:11 0 1 1012 392 92 0 312 216
3 343 13:11 0 255 692 319 67 0 256 212
0 346 13:12 126 255 240 377 0 27 400 60
1 345 13:12 0 2 220 391 116 0 536 216
3 344 13:12 0 7 924 319 79 0 372 212
0 347 13:12 126 255 696 376 0 42 512 60
2 345 13:12 0 1 880 315 106 0 420 216
3 345 13:12 0 8 236 319 91 0 488 212
0 348 13:12 126 255 236 376 0 57 512 60
2 346 13:12 0 1 196 316 118 0 536 216
3 346 13:12 0 8 352 319 115 0 712 212
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 349 13:12 126 255 696 376 0 67 512 60
2 347 13:12 0 1 540 315 129 0 652 216
1 348 13:12 0 255 444 392 150 0 996 216
3 347 13:12 0 9 808 319 127 0 828 212
0 350 13:12 126 255 132 377 0 76 624 60
2 348 13:12 0 255 884 315 140 0 880 216
1 349 13:12 0 1 776 392 161 0 88 220
3 348 13:12 0 255 924 320 138 0 20 216
0 351 13:12 126 255 688 377 0 89 624 60
2 349 13:12 0 1 300 315 151 0 996 216
1 350 13:12 0 1 1008 392 183 0 312 220
3 349 13:12 0 8 16 319 149 0 136 216
0 352 13:12 126 255 120 377 0 102 736 60
2 350 13:12 0 1 760 316 173 0 196 220
1 351 13:12 0 2 552 391 194 0 428 220
3 350 13:12 0 8 468 319 179 0 368 216
0 353 13:12 126 255 576 377 0 115 736 60
1 352 13:13 0 255 892 392 205 0 656 220
3 351 13:13 0 8 700 319 202 0 592 216
0 354 13:13 126 255 12 377 0 125 736 60
2 352 13:13 0 1 532 316 195 0 428 220
3 352 13:13 0 8 132 320 214 0 708 216
0 355 13:13 126 255 472 377 0 135 848 60
2 353 13:13 0 255 764 316 207 0 656 220
3 353 13:13 0 255 248 319 225 0 924 216
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 356 13:13 126 255 4 376 0 150 848 60
1 355 13:13 0 1 1000 392 252 0 88 224
0 357 13:13 126 255 460 377 0 163 960 60
2 355 13:13 0 1 524 316 243 0 996 220
1 356 13:13 0 1 316 392 7 0 204 224
3 355 13:13 0 8 808 319 249 0 132 220
0 358 13:13 126 255 916 376 0 175 960 60
2 356 13:13 0 1 864 317 255 0 88 224
1 357 13:13 0 255 656 392 19 0 432 224
0 359 13:13 126 255 352 377 0 186 48 64
2 357 13:13 0 1 296 316 10 0 204 224
1 358 13:13 0 2 88 392 30 0 548 224
0 360 13:13 126 255 912 377 0 195 48 64
2 358 13:13 0 255 628 316 22 0 432 224
3 358 13:13 0 255 588 320 41 0 688 220
0 361 13:14 126 255 344 376 0 210 48 64
2 359 13:14 0 1 968 316 34 0 548 224
1 360 13:14 0 2 764 392 65 0 888 224
3 359 13:14 0 8 816 319 52 0 804 220
0 362 13:14 126 255 800 376 0 223 160 64
2 360 13:14 0 1 288 318 57 0 772 224
1 361 13:14 0 1 188 391 77 0 1004 224
0 363 13:14 126 255 232 377 0 235 160 64
2 361 13:14 0 1 628 316 69 0 888 224
1 362 13:14 0 255 420 392 88 0 208 228
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 364 13:14 126 255 692 377 0 244 272 64
3 362 13:14 0 8 588 319 98 0 236 224
0 365 13:14 126 255 228 376 0 253 272 64
3 363 13:14 0 255 704 319 109 0 452 224
1 364 13:14 0 1 184 392 112 0 440 228
0 366 13:14 126 255 684 377 0 11 272 64
2 364 13:14 0 2 732 317 104 0 324 228
3 364 13:14 0 7 24 320 120 0 568 224
1 365 13:14 0 1 644 392 135 0 664 228
0 367 13:14 126 255 116 377 0 26 384 64
2 365 13:14 0 1 52 316 146 0 664 228
3 365 13:14 0 9 248 319 142 0 792 224
0 368 13:14 126 255 572 377 0 41 384 64
2 366 13:14 0 1 524 317 158 0 780 228
3 366 13:15 0 10 480 320 154 0 908 224
1 367 13:15 0 255 416 391 157 0 1008 228
0 369 13:15 126 255 8 376 0 51 496 64
2 367 13:15 0 255 868 316 170 0 1008 228
3 367 13:15 0 10 936 320 166 0 0 228
1 368 13:15 0 1 872 392 169 0 100 232
0 370 13:15 126 255 568 377 0 62 496 64
2 368 13:15 0 1 176 317 182 0 100 232
3 368 13:15 0 255 28 320 177 0 216 228
0 371 13:15 126 255 0 377 0 76 496 64
2 369 13:15 0 1 516 316 193 0 216 232
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 369 13:15 0 9 364 319 189 0 332 228
1 370 13:15 0 1 632 392 203 0 440 232
0 372 13:15 126 255 456 377 0 88 608 64
2 370 13:15 0 1 860 317 216 0 440 232
3 370 13:15 0 9 480 320 212 0 556 228
1 371 13:15 0 1 972 392 214 0 556 232
0 373 13:15 126 255 0 376 0 101 608 64
2 371 13:15 0 1 288 316 227 0 556 232
0 374 13:15 126 255 460 376 0 111 720 64
2 372 13:15 0 255 632 317 239 0 784 232
3 372 13:15 0 9 140 319 236 0 788 228
1 373 13:15 0 1 636 392 238 0 900 232
0 375 13:15 126 255 908 377 0 121 720 64
2 373 13:15 0 1 964 315 250 0 900 232
3 373 13:15 0 255 364 319 248 0 1004 228
0 376 13:16 126 255 340 377 0 135 832 64
2 374 13:16 0 1 392 317 6 0 1016 232
3 374 13:16 0 8 700 320 4 0 96 232
0 377 13:16 126 255 796 377 0 147 832 64
2 375 13:16 0 1 740 319 28 0 216 236
3 375 13:16 0 8 816 319 27 0 320 232
1 376 13:16 0 1 736 392 46 0 448 236
0 378 13:16 126 255 340 377 0 160 832 64
2 376 13:16 0 1 168 318 40 0 332 236
3 376 13:16 0 8 132 320 38 0 436 232
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 377 13:16 0 255 56 392 58 0 676 236
0 379 13:16 126 255 800 377 0 170 944 64
2 377 13:16 0 255 512 320 52 0 560 236
3 377 13:16 0 8 476 319 50 0 552 232
1 378 13:16 0 1 400 392 69 0 792 236
0 380 13:16 126 255 224 377 0 180 944 64
2 378 13:16 0 1 844 319 64 0 676 236
3 378 13:16 0 255 700 320 61 0 768 232
1 379 13:16 0 1 732 392 91 0 1016 236
0 381 13:16 126 255 680 377 0 196 32 68
2 379 13:16 0 2 272 318 76 0 792 236
3 379 13:16 0 7 12 319 73 0 884 232
0 382 13:16 126 255 220 377 0 214 32 68
2 380 13:16 0 1 612 319 99 0 1016 236
3 380 13:16 0 8 244 320 96 0 84 236
1 381 13:16 0 1 500 392 115 0 224 240
2 381 13:16 0 1 956 316 111 0 108 240
3 381 13:17 0 8 584 320 108 0 200 236
1 382 13:17 0 255 844 392 127 0 452 240
0 384 13:17 126 255 116 376 0 234 144 68
2 382 13:17 0 255 276 320 123 0 336 240
3 382 13:17 0 255 928 319 120 0 416 236
0 385 13:17 126 255 564 377 0 244 144 68
2 383 13:17 0 1 608 317 135 0 452 240
3 383 13:17 0 9 20 320 131 0 532 236
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 384 13:17 0 1 496 392 161 0 792 240
0 386 13:17 126 255 1020 377 0 1 256 68
2 384 13:17 0 1 36 318 146 0 568 240
1 385 13:17 0 2 948 392 173 0 908 240
0 387 13:17 126 255 560 377 0 17 256 68
2 385 13:17 0 1 260 317 169 0 792 240
3 385 13:17 0 9 588 319 167 0 872 236
1 386 13:17 0 1 264 392 184 0 0 244
0 388 13:17 126 255 1020 377 0 27 256 68
3 386 13:17 0 9 928 320 178 0 988 236
1 387 13:17 0 255 608 392 195 0 228 244
0 389 13:17 126 255 456 377 0 37 368 68
2 387 13:17 0 255 948 316 193 0 112 244
1 388 13:17 0 1 28 392 207 0 344 244
0 390 13:17 126 255 904 377 0 47 368 68
2 388 13:17 0 1 364 318 204 0 228 244
3 388 13:17 0 9 472 320 202 0 296 240
1 389 13:18 0 1 260 392 230 0 568 244
0 391 13:18 126 255 444 377 0 63 480 68
1 390 13:18 0 1 712 392 241 0 684 244
0 392 13:18 126 255 900 376 0 76 480 68
2 390 13:18 0 1 24 317 238 0 568 244
3 390 13:18 0 9 0 320 237 0 636 240
1 391 13:18 0 2 28 392 252 0 800 244
2 391 13:18 0 1 368 316 249 0 684 244
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 391 13:18 0 9 344 320 249 0 752 240
0 394 13:18 126 255 796 377 0 96 592 68
2 392 13:18 0 255 712 317 5 0 912 244
3 392 13:18 0 255 688 320 5 0 968 240
1 393 13:18 0 1 816 392 20 0 120 248
0 395 13:18 126 255 328 377 0 111 592 68
2 393 13:18 0 1 128 316 16 0 4 248
3 393 13:18 0 9 912 320 16 0 60 244
0 396 13:18 126 255 784 376 0 124 704 68
2 394 13:18 0 1 472 318 39 0 228 248
3 394 13:18 0 9 224 320 28 0 176 244
1 395 13:18 0 2 476 392 55 0 460 248
0 397 13:18 126 255 216 377 0 137 704 68
2 395 13:18 0 1 812 316 50 0 344 248
3 395 13:18 0 9 456 319 52 0 400 244
1 396 13:18 0 255 816 392 67 0 688 248
2 396 13:18 0 1 244 317 61 0 460 248
3 396 13:19 0 10 912 320 63 0 516 244
1 397 13:19 0 1 248 392 78 0 804 248
0 399 13:19 126 255 112 377 0 157 816 68
2 397 13:19 0 255 476 316 72 0 688 248
3 397 13:19 0 255 4 320 75 0 732 244
1 398 13:19 0 2 580 392 90 0 920 248
0 400 13:19 126 255 668 377 0 170 816 68
2 398 13:19 0 1 916 317 83 0 804 248
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 398 13:19 0 10 140 320 87 0 848 244
1 399 13:19 0 1 924 392 113 0 120 252
0 401 13:19 126 255 100 377 0 183 928 68
3 399 13:19 0 10 476 319 98 0 964 244
1 400 13:19 0 2 240 392 124 0 236 252
0 402 13:19 126 255 556 376 0 197 928 68
2 400 13:19 0 1 576 317 118 0 120 252
3 400 13:19 0 9 708 320 121 0 164 248
1 401 13:19 0 255 580 392 135 0 464 252
0 403 13:19 126 255 1016 377 0 207 16 72
2 401 13:19 0 1 8 317 129 0 236 252
3 401 13:19 0 10 140 319 133 0 280 248
1 402 13:19 0 1 12 392 146 0 580 252
0 404 13:19 126 255 552 377 0 217 16 72
2 402 13:19 0 255 340 317 141 0 464 252
3 402 13:19 0 255 256 320 144 0 496 248
1 403 13:19 0 1 344 392 158 0 696 252
0 405 13:19 126 255 1008 377 0 232 16 72
2 403 13:19 0 1 680 316 152 0 580 252
3 403 13:19 0 8 600 320 156 0 612 248
1 404 13:19 0 1 804 392 182 0 920 252
0 406 13:20 126 255 440 377 0 244 128 72
2 404 13:20 0 1 0 317 193 0 920 252
1 405 13:20 0 1 228 392 194 0 12 256
0 407 13:20 126 255 896 376 0 0 128 72
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 405 13:20 0 1 340 317 205 0 12 256
3 405 13:20 0 8 940 319 190 0 952 248
1 406 13:20 0 255 460 392 206 0 240 256
0 408 13:20 126 255 332 376 0 9 240 72
3 406 13:20 0 8 372 320 201 0 44 252
1 407 13:20 0 1 916 392 218 0 356 256
0 409 13:20 126 255 892 377 0 19 240 72
2 407 13:20 0 255 124 316 227 0 356 256
3 407 13:20 0 255 488 319 213 0 260 252
0 410 13:20 126 255 432 376 0 33 240 72
2 408 13:20 0 2 464 317 239 0 472 256
3 408 13:20 0 6 716 320 224 0 376 252
1 409 13:20 0 1 568 391 253 0 696 256
0 411 13:20 126 255 896 376 0 47 352 72
2 409 13:20 0 1 808 317 5 0 696 256
3 409 13:20 0 8 940 320 247 0 600 252
2 410 13:20 0 1 124 317 16 0 812 256
0 412 13:20 126 255 328 376 0 63 352 72
3 410 13:20 0 8 32 320 3 0 716 252
1 411 13:20 0 255 224 391 20 0 16 260
2 411 13:20 0 255 580 317 28 0 16 260
0 413 13:20 126 255 900 376 0 72 464 72
3 411 13:21 0 8 488 319 15 0 832 252
1 412 13:21 0 1 680 392 32 0 132 260
0 414 13:21 126 255 324 377 0 81 464 72
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 413 13:21 0 1 1012 391 43 0 304 260
2 413 13:21 0 1 228 316 51 0 248 260
3 413 13:21 0 7 832 320 38 0 140 256
1 414 13:21 0 1 440 392 67 0 472 260
2 414 13:21 0 1 572 317 73 0 472 260
0 416 13:21 126 255 212 376 0 106 576 72
3 414 13:21 0 8 32 320 62 0 364 256
1 415 13:21 0 1 780 392 79 0 588 260
2 415 13:21 0 1 0 316 84 0 588 260
0 417 13:21 126 255 780 376 0 119 576 72
3 415 13:21 0 8 148 320 74 0 480 256
1 416 13:21 0 255 1012 392 91 0 816 260
2 416 13:21 0 255 344 317 96 0 816 260
0 418 13:21 126 255 216 376 0 128 688 72
1 417 13:21 0 1 444 392 103 0 932 260
2 417 13:21 0 1 676 316 107 0 932 260
0 419 13:21 126 255 664 376 0 137 688 72
3 417 13:21 0 255 720 319 96 0 812 256
1 418 13:21 0 1 776 392 127 0 132 264
2 418 13:21 0 1 104 317 119 0 24 264
3 418 13:21 0 7 32 320 107 0 928 256
1 419 13:21 0 1 204 392 139 0 248 264
2 419 13:22 0 1 336 316 142 0 248 264
0 421 13:22 126 255 552 376 0 162 800 72
3 419 13:22 0 8 148 320 131 0 128 260
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 420 13:22 0 1 808 318 153 0 364 264
0 422 13:22 126 255 96 376 0 176 800 72
3 420 13:22 0 8 264 320 143 0 244 260
1 421 13:22 0 255 780 392 163 0 592 264
2 421 13:22 0 255 128 316 164 0 592 264
0 423 13:22 126 255 556 376 0 186 912 72
3 421 13:22 0 8 720 320 155 0 360 260
1 422 13:22 0 1 100 392 175 0 708 264
2 422 13:22 0 1 460 318 175 0 708 264
0 424 13:22 126 255 1004 376 0 195 912 72
3 422 13:22 0 255 836 320 167 0 576 260
1 423 13:22 0 1 432 392 199 0 932 264
2 423 13:22 0 1 912 317 186 0 824 264
0 425 13:22 126 255 436 376 0 208 0 76
3 423 13:22 0 7 148 320 179 0 692 260
1 424 13:22 0 1 884 392 210 0 24 268
0 426 13:22 126 255 1000 376 0 225 0 76
3 424 13:22 0 8 264 320 201 0 916 260
1 425 13:22 0 2 200 392 222 0 140 268
0 427 13:22 126 255 436 376 0 236 0 76
3 425 13:22 0 8 608 320 213 0 8 264
1 426 13:22 0 255 544 392 233 0 368 268
2 426 13:22 0 255 916 318 232 0 368 268
0 428 13:22 126 255 896 376 0 246 112 76
3 426 13:23 0 8 952 320 224 0 124 264
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 427 13:23 0 1 224 317 243 0 484 268
0 429 13:23 126 255 320 376 0 0 112 76
3 427 13:23 0 255 44 320 235 0 340 264
1 428 13:23 0 1 324 392 12 0 708 268
0 430 13:23 126 255 776 376 0 14 224 76
3 428 13:23 0 7 380 320 246 0 456 264
1 429 13:23 0 1 776 392 23 0 824 268
2 429 13:23 0 1 1016 317 21 0 824 268
0 431 13:23 126 255 316 376 0 30 224 76
3 429 13:23 0 8 496 320 14 0 680 264
1 430 13:23 0 1 92 392 35 0 940 268
2 430 13:23 0 1 336 317 33 0 940 268
0 432 13:23 126 255 776 377 0 39 224 76
3 430 13:23 0 8 724 320 25 0 796 264
2 431 13:23 0 255 680 317 44 0 144 272
0 433 13:23 126 255 212 376 0 48 336 76
3 431 13:23 0 255 44 320 37 0 1012 264
1 432 13:23 0 1 880 392 59 0 260 272
2 432 13:23 0 1 1012 317 56 0 260 272
0 434 13:23 126 255 768 377 0 61 336 76
3 432 13:23 0 9 160 320 48 0 104 268
1 433 13:23 0 1 88 392 82 0 484 272
2 433 13:23 0 1 440 316 79 0 484 272
0 435 13:23 126 255 200 376 0 73 448 76
3 433 13:23 0 9 496 320 60 0 220 268
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 434 13:23 0 1 540 392 93 0 600 272
2 434 13:24 0 1 780 317 90 0 600 272
0 436 13:24 126 255 656 377 0 85 448 76
3 434 13:24 0 9 612 320 84 0 444 268
1 435 13:24 0 255 900 392 105 0 828 272
2 435 13:24 0 1 100 316 101 0 716 272
0 437 13:24 126 255 92 376 0 94 448 76
3 435 13:24 0 9 956 320 96 0 560 268
1 436 13:24 0 1 332 392 117 0 944 272
0 438 13:24 126 255 552 376 0 103 560 76
3 436 13:24 0 255 160 320 107 0 776 268
1 437 13:24 0 1 664 392 128 0 36 276
2 437 13:24 0 1 884 316 123 0 36 276
0 439 13:24 126 255 84 376 0 115 560 76
1 438 13:24 0 1 896 392 151 0 260 276
2 438 13:24 0 1 204 317 147 0 260 276
1 439 13:24 0 1 324 392 163 0 376 276
2 439 13:24 0 1 544 316 159 0 376 276
0 441 13:24 126 255 996 376 0 139 672 76
1 440 13:24 0 255 664 392 174 0 604 276
2 440 13:24 0 1 1000 317 170 0 492 276
0 442 13:24 126 255 432 377 0 148 784 76
3 440 13:24 0 9 160 320 166 0 324 272
1 441 13:24 0 1 96 392 185 0 720 276
2 441 13:24 0 255 228 316 181 0 720 276
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 443 13:24 126 255 892 376 0 158 784 76
3 441 13:24 0 255 276 320 177 0 540 272
1 442 13:25 0 1 428 392 197 0 836 276
2 442 13:25 0 1 668 317 193 0 836 276
0 444 13:25 126 255 424 377 0 170 784 76
3 442 13:25 0 8 392 320 189 0 656 272
1 443 13:25 0 1 772 392 221 0 36 280
2 443 13:25 0 1 1012 316 216 0 36 280
0 445 13:25 126 255 880 376 0 182 896 76
3 443 13:25 0 8 728 320 201 0 772 272
1 444 13:25 0 1 88 392 233 0 152 280
2 444 13:25 0 1 328 316 228 0 152 280
0 446 13:25 126 255 312 376 0 194 896 76
3 444 13:25 0 8 844 320 224 0 996 272
1 445 13:25 0 255 428 392 244 0 380 280
2 445 13:25 0 1 784 316 240 0 268 280
0 447 13:25 126 255 772 377 0 203 1008 76
3 445 13:25 0 8 276 320 235 0 88 276
1 446 13:25 0 1 884 392 255 0 496 280
2 446 13:25 0 255 92 317 251 0 496 280
0 448 13:25 126 255 308 377 0 215 1008 76
2 447 13:25 0 2 432 318 7 0 612 280
0 449 13:25 126 255 764 376 0 231 1008 76
3 447 13:25 0 6 736 320 3 0 420 276
1 448 13:25 0 2 536 392 34 0 836 280
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 448 13:25 0 1 776 318 30 0 836 280
0 450 13:25 126 255 196 376 0 245 96 80
3 448 13:25 0 7 52 320 14 0 536 276
1 449 13:25 0 1 984 392 45 0 952 280
2 449 13:26 0 1 92 317 41 0 952 280
0 451 13:26 126 255 652 376 0 3 96 80
1 450 13:26 0 255 192 392 57 0 156 284
2 450 13:26 0 1 568 317 52 0 44 284
0 452 13:26 126 255 88 377 0 14 208 80
1 451 13:26 0 1 648 392 68 0 272 284
2 451 13:26 0 255 900 317 64 0 272 284
0 453 13:26 126 255 648 377 0 26 208 80
3 451 13:26 0 255 740 320 60 0 68 280
1 452 13:26 0 2 980 392 80 0 388 284
2 452 13:26 0 2 216 316 75 0 388 284
0 454 13:26 126 255 80 376 0 42 208 80
3 452 13:26 0 5 968 321 71 0 184 280
2 453 13:26 0 1 560 316 98 0 612 284
0 455 13:26 126 255 536 377 0 56 320 80
3 453 13:26 0 7 284 320 94 0 408 280
2 454 13:26 0 1 900 317 110 0 728 284
0 456 13:26 126 255 80 377 0 70 320 80
3 454 13:26 0 8 400 321 106 0 524 280
1 455 13:26 0 255 980 392 125 0 956 284
0 457 13:26 126 255 540 377 0 80 432 80
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Table A.2 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
3 455 13:26 0 9 856 320 117 0 640 280
1 456 13:26 0 1 412 392 137 0 48 288
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Appendix A (Continued)
Table A.3 Compatibility Validation: Node 1 with K USF-B-MAC Protocol Others with Standard
B-MAC Protocol
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 3 15:06 126 255 616 379 30 30 152 0
0 4 15:06 126 255 40 379 30 50 152 0
0 5 15:06 126 255 272 379 41 60 228 0
0 6 15:06 126 255 656 378 41 80 228 0
0 7 15:06 126 255 888 379 41 90 228 0
0 8 15:06 126 255 204 380 53 105 304 0
0 9 15:06 126 255 544 379 53 120 304 0
0 10 15:07 126 255 776 380 65 130 404 0
2 10 15:07 0 255 716 391 163 85 488 4
1 10 15:07 0 255 856 305 0 0 488 4
0 11 15:07 126 255 184 380 65 150 404 0
2 11 15:07 0 255 932 391 175 90 604 4
0 12 15:07 126 255 416 379 65 160 404 0
1 12 15:07 0 255 256 306 23 0 720 4
0 13 15:07 126 255 740 379 76 175 504 0
2 13 15:07 0 255 332 391 211 95 928 4
0 14 15:07 126 255 40 380 76 190 504 0
1 14 15:07 0 255 588 306 57 0 20 8
2 15 15:07 0 255 764 391 247 105 236 8
1 15 15:07 0 255 804 305 69 0 236 8
0 16 15:07 126 255 704 380 87 220 604 0
2 16 15:08 0 255 880 391 2 105 352 8
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Table A.3 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 16 15:08 0 255 920 305 81 0 352 8
0 17 15:08 126 255 936 379 87 230 604 0
2 17 15:08 0 255 72 391 14 110 468 8
1 17 15:08 0 255 204 306 92 0 468 8
0 18 15:08 126 255 236 379 99 245 704 0
1 18 15:08 0 255 320 306 116 0 676 8
0 19 15:08 126 255 560 380 99 4 704 0
2 19 15:08 0 255 496 391 49 115 792 8
0 20 15:08 126 255 792 379 110 14 804 0
2 20 15:08 0 255 712 391 72 120 1008 8
1 20 15:08 0 255 752 306 138 0 1008 8
0 21 15:08 126 255 200 379 110 34 804 0
2 21 15:08 0 255 828 391 84 120 100 12
1 21 15:08 0 255 868 305 150 0 100 12
0 22 15:08 126 255 432 379 122 44 904 0
2 22 15:08 0 255 20 392 96 125 216 12
0 23 15:08 126 255 848 379 122 64 904 0
2 23 15:08 0 255 228 391 118 125 424 12
1 23 15:08 0 255 268 306 185 0 424 12
0 24 15:08 126 255 56 379 122 74 904 0
2 24 15:09 0 255 444 391 130 130 540 12
1 24 15:09 0 255 484 306 197 0 540 12
0 25 15:09 126 255 288 379 134 84 1004 0
2 25 15:09 0 255 660 391 152 135 756 12
0 26 15:09 126 255 720 379 134 104 1004 0
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Table A.3 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 26 15:09 0 255 776 391 163 135 872 12
1 26 15:09 0 255 916 306 220 0 872 12
0 27 15:09 126 255 952 379 146 114 80 4
2 27 15:09 0 255 992 391 187 140 56 16
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Table A.4 Compatibility Validation: Node 2 with B-MAC Protocol Others with K USF-B-MAC
Protocol
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 6 14:55 126 255 0 379 0 0 228 0
0 7 14:55 126 255 0 379 0 0 228 0
0 8 14:56 126 255 0 380 0 0 304 0
0 9 14:56 126 255 0 379 0 0 304 0
0 10 14:56 126 255 76 379 0 0 380 0
0 11 14:56 126 255 268 380 0 0 380 0
0 12 14:56 126 255 492 379 0 0 380 0
0 13 14:56 126 255 832 379 0 0 456 0
0 14 14:56 126 255 40 380 0 0 456 0
0 16 14:57 126 255 656 379 0 0 532 0
0 17 14:57 126 255 996 379 0 0 532 0
0 18 14:57 126 255 312 379 0 0 608 0
0 19 14:57 126 255 644 379 0 0 608 0
0 20 14:57 126 255 976 379 0 0 684 0
0 21 14:57 126 255 184 379 0 0 684 0
0 22 14:57 126 255 524 379 0 0 784 0
0 23 14:58 126 255 848 380 0 4 784 0
1 13 14:58 0 224 480 305 11 0 928 4
0 24 14:58 126 255 156 379 0 8 784 0
2 15 14:58 0 255 520 391 122 115 252 8
0 25 14:58 126 255 488 379 0 15 884 0
2 16 14:58 0 255 836 391 134 125 368 8
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Table A.4 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 15 14:58 0 255 912 305 34 0 236 8
0 26 14:58 126 255 720 379 0 22 884 0
2 17 14:58 0 255 952 391 146 125 484 8
1 16 14:58 0 128 4 305 46 0 352 8
0 27 14:58 126 255 20 379 0 32 984 0
1 17 14:58 0 112 312 305 58 0 468 8
0 28 14:58 126 255 344 379 0 43 984 0
2 19 14:58 0 255 352 391 181 130 808 8
1 18 14:58 0 80 428 305 81 0 676 8
0 29 14:58 126 255 676 379 0 50 984 0
2 20 14:58 0 255 468 391 211 130 0 12
0 30 14:59 126 255 1008 379 0 57 60 4
2 21 14:59 0 255 784 390 223 140 116 12
1 20 14:59 0 255 860 305 105 0 1008 8
0 31 14:59 126 255 216 379 0 64 60 4
2 22 14:59 0 255 900 391 235 140 232 12
1 21 14:59 0 14 44 305 116 0 100 12
0 32 14:59 126 255 540 380 0 74 160 4
2 23 14:59 0 255 92 391 3 145 440 12
0 33 14:59 126 255 864 379 0 85 160 4
2 24 14:59 0 255 300 391 15 145 556 12
1 23 14:59 0 10 520 305 151 0 424 12
0 34 14:59 126 255 172 380 0 92 160 4
2 25 14:59 0 255 416 391 45 145 772 12
1 24 14:59 0 9 836 305 162 0 540 12
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Table A.4 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 35 14:59 126 255 504 380 0 99 260 4
2 26 14:59 0 255 732 391 57 155 888 12
0 36 14:59 126 255 736 380 0 106 260 4
2 27 14:59 0 255 848 391 80 155 72 16
1 26 14:59 0 7 136 305 186 0 872 12
0 37 14:59 126 255 36 379 0 116 360 4
2 28 14:59 0 255 132 391 91 160 188 16
1 27 14:59 0 5 352 305 210 0 56 16
0 39 15:00 126 255 692 380 0 134 360 4
2 30 15:00 0 255 464 391 132 165 520 16
1 29 15:00 0 3 784 305 234 0 288 16
0 40 15:00 126 255 0 380 0 141 460 4
2 31 15:00 0 255 680 391 143 170 636 16
1 30 15:00 0 255 900 305 245 0 504 16
0 41 15:00 126 255 324 379 0 151 460 4
2 32 15:00 0 255 796 391 166 170 844 16
1 31 15:00 0 1 84 305 1 0 620 16
0 42 15:00 126 255 648 380 0 162 560 4
2 33 15:00 0 255 80 391 178 175 960 16
1 32 15:00 0 1 300 305 25 0 828 16
0 43 15:00 126 255 880 380 0 169 560 4
2 34 15:00 0 255 196 391 189 175 52 20
1 33 15:00 0 1 416 305 37 0 944 16
0 44 15:00 126 255 188 379 0 176 660 4
2 35 15:00 0 255 412 391 218 180 268 20
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Table A.4 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 34 15:00 0 1 732 305 49 0 36 20
0 45 15:01 126 255 520 379 0 183 660 4
2 36 15:01 0 255 628 391 230 185 384 20
0 46 15:01 126 255 844 379 0 193 660 4
2 37 15:01 0 255 744 391 254 185 592 20
1 36 15:01 0 1 32 305 72 0 368 20
0 47 15:01 126 255 144 379 0 204 760 4
2 38 15:01 0 255 28 391 10 190 708 20
1 37 15:01 0 1 248 305 95 0 576 20
0 48 15:01 126 255 376 379 0 211 760 4
1 38 15:01 0 1 364 305 106 0 692 20
0 49 15:01 126 255 708 379 0 218 860 4
1 39 15:01 0 1 680 305 117 0 808 20
0 50 15:01 126 255 16 379 0 225 860 4
2 41 15:01 0 255 576 391 63 200 132 24
1 40 15:01 0 255 796 305 128 0 0 24
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Table A.5 Dynamic Power Adjustment Experiment
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 1 11:14 126 255 0 380 0 0 76 0
0 2 11:14 126 255 0 380 0 0 76 0
0 3 11:14 126 255 0 380 0 0 152 0
0 4 11:14 126 255 0 380 0 0 152 0
0 5 11:15 126 255 0 380 0 0 228 0
0 6 11:15 126 255 0 380 0 0 228 0
0 7 11:15 126 255 0 380 0 0 228 0
0 8 11:15 126 255 0 381 0 0 304 0
0 9 11:15 126 255 0 380 0 0 304 0
0 11 11:15 126 255 0 379 0 0 380 0
0 12 11:16 126 255 76 381 0 0 380 0
0 13 11:16 126 255 192 380 0 0 456 0
0 14 11:16 126 255 308 380 0 0 456 0
0 16 11:16 126 255 632 380 0 0 532 0
0 17 11:16 126 255 824 380 0 0 532 0
0 18 11:16 126 255 940 380 0 0 608 0
0 19 11:16 126 255 32 379 0 0 608 0
0 20 11:17 126 255 240 380 0 0 684 0
0 21 11:17 126 255 356 380 0 0 684 0
0 22 11:17 126 255 560 380 0 0 772 0
0 23 11:17 126 255 676 380 0 0 772 0
0 24 11:17 126 255 792 380 0 0 772 0
1 13 11:17 0 255 480 295 11 0 868 4
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 25 11:17 126 255 984 380 0 8 860 0
1 14 11:17 0 224 480 295 22 0 984 4
1 15 11:18 0 255 568 295 34 0 164 8
0 27 11:18 126 255 280 380 0 16 948 0
1 16 11:18 0 144 568 295 46 0 280 8
0 28 11:18 126 255 396 380 0 20 948 0
1 17 11:18 0 128 568 295 57 0 396 8
0 29 11:18 126 255 588 380 0 28 948 0
0 30 11:18 126 255 704 380 0 32 12 4
0 31 11:18 126 255 820 380 0 36 12 4
1 20 11:18 0 255 744 295 103 0 908 8
0 32 11:18 126 255 0 380 0 40 100 4
1 21 11:18 0 15 744 295 114 0 0 12
0 33 11:18 126 255 116 379 0 44 100 4
0 34 11:18 126 255 308 380 0 52 100 4
1 23 11:19 0 11 832 295 149 0 308 12
0 35 11:19 126 255 424 380 0 56 188 4
1 24 11:19 0 10 832 296 161 0 424 12
0 36 11:19 126 255 540 380 0 60 188 4
0 37 11:19 126 255 744 380 0 64 276 4
1 26 11:19 0 8 940 296 185 0 744 12
0 38 11:19 126 255 860 380 0 68 276 4
1 27 11:19 0 6 940 295 209 0 936 12
0 39 11:19 126 255 28 380 0 76 276 4
1 28 11:19 0 5 4 296 221 0 28 16
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 40 11:19 126 255 144 380 0 80 364 4
1 29 11:19 0 4 4 296 233 0 144 16
0 41 11:19 126 255 260 380 0 84 364 4
0 42 11:20 126 255 572 379 0 88 452 4
1 31 11:20 0 2 92 296 255 0 464 16
0 43 11:20 126 255 688 380 0 91 452 4
0 44 11:20 126 255 880 380 0 97 540 4
0 45 11:20 126 255 996 380 0 101 540 4
1 34 11:20 0 3 180 296 45 0 888 16
0 46 11:20 126 255 88 381 0 105 540 4
1 35 11:20 0 255 268 296 56 0 68 20
0 47 11:20 126 255 292 380 0 109 628 4
1 36 11:20 0 3 268 296 67 0 184 20
0 48 11:20 126 255 408 380 0 112 628 4
1 37 11:20 0 3 356 296 91 0 376 20
0 49 11:20 126 255 600 380 0 118 716 4
1 38 11:21 0 3 356 296 103 0 492 20
0 50 11:21 126 255 716 380 0 122 716 4
1 39 11:21 0 2 356 296 115 0 608 20
0 51 11:21 126 255 920 380 0 126 716 4
1 40 11:21 0 255 444 296 126 0 812 20
0 52 11:21 126 255 12 380 0 129 804 4
1 41 11:21 0 3 444 296 138 0 928 20
0 53 11:21 126 255 128 380 0 133 804 4
1 42 11:21 0 5 532 296 161 0 96 24
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 54 11:21 126 255 320 380 0 140 892 4
1 43 11:21 0 5 532 296 172 0 212 24
0 55 11:21 126 255 436 379 0 143 892 4
1 44 11:21 0 255 532 296 183 0 416 24
0 56 11:21 126 255 640 380 0 147 892 4
1 45 11:22 0 6 620 296 194 0 532 24
0 57 11:22 126 255 756 380 0 150 980 4
1 46 11:22 0 6 620 296 205 0 648 24
1 47 11:22 0 6 708 296 228 0 840 24
0 59 11:22 126 255 40 380 0 160 44 8
1 48 11:22 0 5 708 297 239 0 956 24
1 49 11:22 0 255 708 296 251 0 136 28
0 61 11:22 126 255 360 380 0 168 44 8
1 50 11:22 0 5 796 297 6 0 252 28
0 62 11:22 126 255 476 380 0 171 132 8
1 51 11:22 0 5 796 297 17 0 368 28
0 63 11:22 126 255 592 379 0 174 132 8
1 52 11:22 0 6 884 297 40 0 560 28
0 64 11:22 126 255 784 380 0 181 220 8
0 65 11:23 126 255 900 380 0 184 220 8
1 54 11:23 0 255 884 297 62 0 880 28
0 66 11:23 126 255 80 380 0 187 308 8
1 55 11:23 0 6 972 297 74 0 996 28
1 56 11:23 0 6 972 297 86 0 88 32
0 68 11:23 126 255 312 380 0 194 308 8
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 57 11:23 0 7 36 297 110 0 280 32
0 69 11:23 126 255 504 380 0 201 396 8
1 58 11:23 0 8 36 297 122 0 396 32
0 70 11:23 126 255 620 380 0 205 396 8
1 59 11:23 0 255 124 297 134 0 600 32
0 71 11:23 126 255 824 380 0 209 484 8
1 60 11:23 0 10 124 297 146 0 716 32
0 72 11:24 126 255 940 380 0 212 484 8
1 61 11:24 0 10 124 297 158 0 832 32
0 73 11:24 126 255 108 380 0 219 484 8
0 74 11:24 126 255 224 380 0 222 572 8
1 63 11:24 0 9 212 297 193 0 116 36
0 75 11:24 126 255 340 380 0 225 572 8
1 64 11:24 0 255 300 297 205 0 320 36
0 76 11:24 126 255 544 380 0 228 660 8
1 65 11:24 0 9 300 297 216 0 436 36
0 77 11:24 126 255 660 380 0 232 660 8
1 66 11:24 0 8 300 297 239 0 628 36
0 78 11:24 126 255 852 380 0 238 660 8
1 67 11:24 0 8 388 297 251 0 744 36
0 79 11:24 126 255 968 380 0 241 748 8
1 68 11:25 0 8 388 297 7 0 860 36
0 80 11:25 126 255 60 380 0 244 748 8
0 81 11:25 126 255 264 380 0 248 836 8
1 70 11:25 0 9 476 297 30 0 156 40
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 82 11:25 126 255 380 381 0 251 836 8
1 71 11:25 0 9 476 297 53 0 348 40
0 83 11:25 126 255 572 380 0 2 836 8
1 72 11:25 0 10 564 297 65 0 464 40
0 84 11:25 126 255 688 380 0 6 924 8
1 73 11:25 0 11 564 297 77 0 580 40
0 85 11:25 126 255 804 380 0 10 924 8
1 74 11:25 0 255 652 297 88 0 784 40
0 86 11:25 126 255 1008 380 0 13 1012 8
1 75 11:25 0 10 652 297 100 0 900 40
0 87 11:26 126 255 100 380 0 16 1012 8
1 76 11:26 0 9 652 297 123 0 68 44
1 77 11:26 0 9 740 297 134 0 184 44
0 89 11:26 126 255 408 380 0 27 76 12
1 78 11:26 0 10 740 297 146 0 300 44
0 90 11:26 126 255 524 380 0 30 76 12
1 79 11:26 0 255 828 297 158 0 504 44
0 91 11:26 126 255 728 380 0 33 164 12
1 80 11:26 0 10 828 298 169 0 620 44
0 92 11:26 126 255 844 380 0 36 164 12
0 93 11:26 126 255 12 380 0 44 252 12
1 82 11:26 0 10 916 298 204 0 928 44
0 94 11:26 126 255 128 380 0 48 252 12
1 83 11:27 0 11 916 297 215 0 20 48
0 95 11:27 126 255 332 380 0 52 252 12
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 84 11:27 0 255 1004 298 227 0 224 48
0 96 11:27 126 255 448 380 0 56 340 12
1 85 11:27 0 14 1004 297 238 0 340 48
0 97 11:27 126 255 564 380 0 60 340 12
1 86 11:27 0 64 68 298 5 0 532 48
0 98 11:27 126 255 756 380 0 68 428 12
1 87 11:27 0 80 68 297 17 0 648 48
0 99 11:27 126 255 872 380 0 71 428 12
1 88 11:27 0 255 68 298 29 0 852 48
0 100 11:27 126 255 52 380 0 75 428 12
1 89 11:27 0 96 156 298 41 0 968 48
0 101 11:27 126 255 168 380 0 78 516 12
1 90 11:27 0 96 156 298 53 0 60 52
0 102 11:28 126 255 284 380 0 82 516 12
1 91 11:28 0 80 244 297 75 0 252 52
0 103 11:28 126 255 476 380 0 88 604 12
1 92 11:28 0 80 244 297 87 0 368 52
1 93 11:28 0 255 244 298 99 0 572 52
0 105 11:28 126 255 796 380 0 94 692 12
1 94 11:28 0 80 332 298 111 0 688 52
0 106 11:28 126 255 912 380 0 97 692 12
1 95 11:28 0 80 332 298 123 0 804 52
0 107 11:28 126 255 4 380 0 100 692 12
1 96 11:28 0 80 420 298 146 0 996 52
0 108 11:28 126 255 196 380 0 107 780 12
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 97 11:28 0 96 420 298 158 0 88 56
0 109 11:28 126 255 312 380 0 110 780 12
1 98 11:29 0 255 420 298 170 0 292 56
0 110 11:29 126 255 516 380 0 113 868 12
1 99 11:29 0 96 508 298 182 0 408 56
0 111 11:29 126 255 632 380 0 117 868 12
1 100 11:29 0 80 508 298 193 0 524 56
0 112 11:29 126 255 824 380 0 124 868 12
1 101 11:29 0 96 596 298 216 0 716 56
0 113 11:29 126 255 940 380 0 127 956 12
1 102 11:29 0 96 596 298 228 0 832 56
1 103 11:29 0 255 684 298 240 0 12 60
0 115 11:29 126 255 236 380 0 135 20 16
0 116 11:29 126 255 352 380 0 138 20 16
0 117 11:30 126 255 544 380 0 145 20 16
1 106 11:30 0 144 772 299 31 0 436 60
0 118 11:30 126 255 752 381 0 148 108 16
0 119 11:30 126 255 868 380 0 151 108 16
1 108 11:30 0 255 860 298 53 0 756 60
0 120 11:30 126 255 48 380 0 154 196 16
1 109 11:30 0 144 860 298 65 0 872 60
0 121 11:30 126 255 164 379 0 158 196 16
1 110 11:30 0 144 860 298 88 0 40 64
0 122 11:30 126 255 356 381 0 166 196 16
1 111 11:30 0 128 948 298 100 0 156 64
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 123 11:30 126 255 472 380 0 169 284 16
1 112 11:30 0 128 948 298 112 0 272 64
0 124 11:30 126 255 588 380 0 172 284 16
1 113 11:31 0 255 12 298 123 0 476 64
0 125 11:31 126 255 792 380 0 176 372 16
1 114 11:31 0 144 12 298 135 0 592 64
0 126 11:31 126 255 908 380 0 179 372 16
1 115 11:31 0 128 12 298 157 0 784 64
0 127 11:31 126 255 76 379 0 186 460 16
0 128 11:31 126 255 192 380 0 189 460 16
1 117 11:31 0 128 100 298 179 0 1016 64
0 129 11:31 126 255 308 380 0 193 460 16
1 118 11:31 0 255 188 298 191 0 196 68
0 130 11:31 126 255 512 380 0 196 548 16
1 119 11:31 0 144 188 298 203 0 312 68
0 131 11:31 126 255 628 380 0 199 548 16
1 120 11:31 0 192 188 298 226 0 504 68
0 132 11:32 126 255 820 380 0 207 636 16
1 121 11:32 0 144 276 299 238 0 620 68
0 133 11:32 126 255 936 380 0 211 636 16
1 122 11:32 0 192 276 299 249 0 736 68
0 134 11:32 126 255 116 380 0 214 636 16
1 123 11:32 0 255 364 298 4 0 940 68
0 135 11:32 126 255 232 379 0 217 724 16
0 136 11:32 126 255 348 380 0 221 724 16
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 137 11:32 126 255 540 380 0 227 812 16
1 126 11:32 0 144 452 299 51 0 340 72
0 138 11:32 126 255 656 380 0 231 812 16
1 127 11:32 0 192 452 299 63 0 456 72
0 139 11:32 126 255 860 380 0 234 812 16
1 128 11:33 0 255 540 298 75 0 660 72
0 140 11:33 126 255 976 380 0 237 900 16
1 129 11:33 0 192 540 298 87 0 776 72
0 141 11:33 126 255 68 380 0 240 900 16
1 130 11:33 0 144 628 299 109 0 968 72
0 142 11:33 126 255 260 380 0 247 988 16
1 131 11:33 0 144 628 299 121 0 60 76
0 143 11:33 126 255 376 380 0 251 988 16
1 132 11:33 0 255 628 298 133 0 264 76
0 144 11:33 126 255 580 380 0 255 988 16
1 133 11:33 0 224 716 299 144 0 380 76
0 145 11:33 126 255 696 380 0 3 52 20
1 134 11:33 0 255 716 299 156 0 496 76
0 146 11:33 126 255 812 380 0 6 52 20
1 135 11:33 0 255 804 299 180 0 688 76
0 147 11:34 126 255 1004 380 0 12 140 20
1 137 11:34 0 255 804 299 203 0 1008 76
0 149 11:34 126 255 300 380 0 18 228 20
0 150 11:34 126 255 416 380 0 21 228 20
1 139 11:34 0 255 892 299 226 0 216 80
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 151 11:34 126 255 532 380 0 24 228 20
1 140 11:34 0 255 980 299 248 0 408 80
0 152 11:34 126 255 724 380 0 30 316 20
1 141 11:34 0 255 980 299 4 0 524 80
0 153 11:34 126 255 840 379 0 33 316 20
1 142 11:34 0 255 980 299 15 0 728 80
0 154 11:34 126 255 20 380 0 36 404 20
1 143 11:35 0 255 44 299 26 0 844 80
0 155 11:35 126 255 136 380 0 39 404 20
1 144 11:35 0 255 44 299 37 0 960 80
0 156 11:35 126 255 328 380 0 45 404 20
1 145 11:35 0 255 132 299 60 0 128 84
0 157 11:35 126 255 444 380 0 48 492 20
1 146 11:35 0 255 132 299 72 0 244 84
0 158 11:35 126 255 560 380 0 51 492 20
0 159 11:35 126 255 764 380 0 54 580 20
0 160 11:35 126 255 880 380 0 57 580 20
1 149 11:35 0 255 220 299 107 0 680 84
0 161 11:35 126 255 48 380 0 63 580 20
1 150 11:35 0 255 308 299 129 0 872 84
0 162 11:36 126 255 164 381 0 66 668 20
1 151 11:36 0 255 308 299 141 0 988 84
0 163 11:36 126 255 280 379 0 69 668 20
1 152 11:36 0 255 396 299 152 0 168 88
0 164 11:36 126 255 484 380 0 72 756 20
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 153 11:36 0 255 396 299 164 0 284 88
0 165 11:36 126 255 600 380 0 75 756 20
1 154 11:36 0 255 396 299 188 0 476 88
0 166 11:36 126 255 792 380 0 81 756 20
0 167 11:36 126 255 908 380 0 84 844 20
1 156 11:36 0 255 484 299 212 0 708 88
0 168 11:36 126 255 0 380 0 87 844 20
1 157 11:36 0 255 572 299 223 0 912 88
0 169 11:36 126 255 204 380 0 90 932 20
0 170 11:37 126 255 320 380 0 93 932 20
1 159 11:37 0 255 572 299 1 0 196 92
0 171 11:37 126 255 512 380 0 99 1020 20
1 160 11:37 0 255 660 299 13 0 312 92
0 172 11:37 126 255 628 381 0 103 1020 20
1 161 11:37 0 224 660 299 24 0 428 92
0 173 11:37 126 255 764 380 0 107 1020 20
1 162 11:37 0 255 748 299 36 0 632 92
1 163 11:37 0 144 748 299 48 0 748 92
0 175 11:37 126 255 60 380 0 115 84 24
1 164 11:37 0 144 748 299 71 0 940 92
0 176 11:37 126 255 252 380 0 123 172 24
0 177 11:38 126 255 368 380 0 126 172 24
1 166 11:38 0 192 836 300 94 0 148 96
0 178 11:38 126 255 572 380 0 129 172 24
1 167 11:38 0 255 924 299 105 0 352 96
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 179 11:38 126 255 688 380 0 133 260 24
1 168 11:38 0 144 924 300 117 0 468 96
0 180 11:38 126 255 804 380 0 137 260 24
1 169 11:38 0 144 8 299 140 0 660 96
0 181 11:38 126 255 996 380 0 144 348 24
0 182 11:38 126 255 88 380 0 147 348 24
1 171 11:38 0 144 8 299 163 0 892 96
0 183 11:38 126 255 292 380 0 150 348 24
0 184 11:38 126 255 408 381 0 153 436 24
1 173 11:39 0 144 96 300 187 0 188 100
0 185 11:39 126 255 524 381 0 156 436 24
1 174 11:39 0 144 184 300 210 0 380 100
0 186 11:39 126 255 716 380 0 162 524 24
0 187 11:39 126 255 832 380 0 165 524 24
1 176 11:39 0 255 184 299 232 0 700 100
0 188 11:39 126 255 12 381 0 169 612 24
1 177 11:39 0 192 272 299 244 0 816 100
0 189 11:39 126 255 128 380 0 172 612 24
1 178 11:39 0 192 272 300 0 0 932 100
0 190 11:39 126 255 244 380 0 175 612 24
1 179 11:39 0 224 360 300 23 0 100 104
0 191 11:39 126 255 436 379 0 182 700 24
1 180 11:39 0 224 360 300 35 0 216 104
0 192 11:40 126 255 552 381 0 186 700 24
0 193 11:40 126 255 756 380 0 189 788 24
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 182 11:40 0 192 448 300 57 0 536 104
0 194 11:40 126 255 872 380 0 192 788 24
0 195 11:40 126 255 40 380 0 198 788 24
0 196 11:40 126 255 156 380 0 201 876 24
1 185 11:40 0 192 536 299 104 0 960 104
0 197 11:40 126 255 272 379 0 205 876 24
1 186 11:40 0 255 536 299 116 0 140 108
0 198 11:40 126 255 476 380 0 208 964 24
1 187 11:40 0 144 624 300 128 0 256 108
0 199 11:40 126 255 592 380 0 211 964 24
1 188 11:41 0 144 624 300 140 0 372 108
0 200 11:41 126 255 784 380 0 218 964 24
1 189 11:41 0 192 732 300 164 0 564 108
0 201 11:41 126 255 900 380 0 222 28 28
1 190 11:41 0 144 732 300 175 0 680 108
0 202 11:41 126 255 1016 380 0 226 28 28
1 191 11:41 0 255 820 300 187 0 884 108
0 203 11:41 126 255 196 380 0 230 116 28
1 192 11:41 0 112 820 300 198 0 1000 108
0 204 11:41 126 255 312 380 0 234 116 28
0 205 11:41 126 255 504 379 0 242 116 28
1 194 11:41 0 64 908 300 233 0 284 112
0 206 11:41 126 255 620 380 0 246 204 28
1 195 11:41 0 80 908 300 245 0 400 112
0 207 11:42 126 255 736 380 0 250 204 28
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 196 11:42 0 255 1016 300 1 0 604 112
0 208 11:42 126 255 940 380 0 253 292 28
1 197 11:42 0 96 1016 300 13 0 720 112
0 209 11:42 126 255 32 380 0 0 292 28
0 210 11:42 126 255 224 380 0 8 380 28
1 199 11:42 0 96 80 300 66 0 120 116
0 211 11:42 126 255 340 380 0 12 380 28
1 200 11:42 0 112 80 300 78 0 236 116
0 212 11:42 126 255 456 380 0 16 380 28
1 201 11:42 0 255 168 300 90 0 440 116
0 213 11:42 126 255 660 380 0 19 468 28
0 214 11:42 126 255 776 381 0 23 468 28
0 215 11:43 126 255 968 380 0 29 556 28
0 216 11:43 126 255 60 380 0 33 556 28
1 205 11:43 0 96 256 300 149 0 980 116
0 217 11:43 126 255 264 380 0 37 556 28
1 206 11:43 0 255 344 300 161 0 160 120
0 218 11:43 126 255 380 379 0 41 644 28
1 207 11:43 0 96 344 300 173 0 276 120
0 219 11:43 126 255 496 380 0 44 644 28
1 208 11:43 0 96 344 300 197 0 468 120
0 220 11:43 126 255 688 380 0 51 732 28
1 209 11:43 0 112 432 300 209 0 584 120
0 221 11:43 126 255 804 380 0 55 732 28
0 222 11:44 126 255 1008 380 0 59 732 28
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 211 11:44 0 255 520 300 233 0 904 120
0 223 11:44 126 255 100 380 0 63 820 28
1 212 11:44 0 64 520 300 244 0 1020 120
0 225 11:44 126 255 408 381 0 73 908 28
1 214 11:44 0 15 608 300 23 0 304 124
0 226 11:44 126 255 524 380 0 76 908 28
1 215 11:44 0 15 608 300 35 0 420 124
0 227 11:44 126 255 728 380 0 79 908 28
1 216 11:44 0 255 696 300 46 0 624 124
0 228 11:44 126 255 844 380 0 82 996 28
1 217 11:44 0 15 696 300 57 0 740 124
0 229 11:44 126 255 960 380 0 85 996 28
1 218 11:45 0 15 784 300 81 0 932 124
0 230 11:45 126 255 128 380 0 92 60 32
1 219 11:45 0 64 784 300 92 0 24 128
1 220 11:45 0 255 784 300 103 0 228 128
0 232 11:45 126 255 448 380 0 99 148 32
1 221 11:45 0 15 872 301 114 0 344 128
0 233 11:45 126 255 564 380 0 103 148 32
1 222 11:45 0 64 872 300 125 0 460 128
0 234 11:45 126 255 680 380 0 107 148 32
1 223 11:45 0 80 960 300 147 0 652 128
0 235 11:45 126 255 872 380 0 113 236 32
1 224 11:45 0 80 960 300 159 0 768 128
0 236 11:45 126 255 988 381 0 116 236 32
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 225 11:45 0 255 960 300 171 0 972 128
0 237 11:46 126 255 168 380 0 119 324 32
1 226 11:46 0 80 24 300 182 0 64 132
1 227 11:46 0 64 24 300 194 0 180 132
0 239 11:46 126 255 476 380 0 130 324 32
1 228 11:46 0 15 112 300 218 0 372 132
0 240 11:46 126 255 592 380 0 133 412 32
1 229 11:46 0 15 112 300 230 0 488 132
0 241 11:46 126 255 708 380 0 137 412 32
1 230 11:46 0 255 112 301 242 0 692 132
0 242 11:46 126 255 912 380 0 141 500 32
1 231 11:46 0 15 200 300 253 0 808 132
0 243 11:46 126 255 4 380 0 145 500 32
1 232 11:46 0 64 200 301 8 0 924 132
0 244 11:46 126 255 196 380 0 153 500 32
0 245 11:47 126 255 312 380 0 157 588 32
1 234 11:47 0 12 288 301 43 0 208 136
0 246 11:47 126 255 428 381 0 161 588 32
0 247 11:47 126 255 632 380 0 165 676 32
1 236 11:47 0 10 376 300 66 0 528 136
0 248 11:47 126 255 748 380 0 169 676 32
1 237 11:47 0 9 376 300 77 0 644 136
0 249 11:47 126 255 940 380 0 177 676 32
1 238 11:47 0 7 464 301 100 0 836 136
0 250 11:47 126 255 32 380 0 181 764 32
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 251 11:47 126 255 148 380 0 185 764 32
0 252 11:48 126 255 352 380 0 189 852 32
1 241 11:48 0 4 552 301 135 0 248 140
0 253 11:48 126 255 468 379 0 193 852 32
1 242 11:48 0 6 552 301 159 0 440 140
1 243 11:48 0 7 640 301 170 0 556 140
0 255 11:48 126 255 776 380 0 205 940 32
1 244 11:48 0 8 640 301 181 0 672 140
0 256 11:48 126 255 892 380 0 208 940 32
0 257 11:48 126 255 72 380 0 212 4 36
1 246 11:48 0 9 748 301 205 0 992 140
0 258 11:48 126 255 188 380 0 216 4 36
1 247 11:48 0 10 748 300 229 0 160 144
0 259 11:48 126 255 380 380 0 222 92 36
1 248 11:49 0 10 836 301 241 0 276 144
0 260 11:49 126 255 496 380 0 226 92 36
1 249 11:49 0 9 836 301 252 0 392 144
0 261 11:49 126 255 700 380 0 230 92 36
0 262 11:49 126 255 816 380 0 234 180 36
1 251 11:49 0 7 924 300 19 0 712 144
1 252 11:49 0 5 924 301 41 0 904 144
0 264 11:49 126 255 100 381 0 246 268 36
1 253 11:49 0 4 1012 301 53 0 1020 144
1 254 11:49 0 4 1012 301 65 0 112 148
0 266 11:49 126 255 420 381 0 253 268 36
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 255 11:49 0 255 76 300 76 0 316 148
0 267 11:50 126 255 536 380 0 1 356 36
1 256 11:50 0 4 76 301 87 0 432 148
0 268 11:50 126 255 652 380 0 4 356 36
0 269 11:50 126 255 844 380 0 11 444 36
1 258 11:50 0 3 164 301 122 0 740 148
0 270 11:50 126 255 960 380 0 14 444 36
1 259 11:50 0 3 164 301 134 0 856 148
1 260 11:50 0 255 252 301 145 0 36 152
0 272 11:50 126 255 256 380 0 21 532 36
1 261 11:50 0 4 252 301 157 0 152 152
0 273 11:50 126 255 372 380 0 25 532 36
1 262 11:50 0 3 340 301 180 0 344 152
0 274 11:50 126 255 564 380 0 32 620 36
1 263 11:51 0 4 360 301 191 0 460 152
0 275 11:51 126 255 680 380 0 36 620 36
0 276 11:51 126 255 884 380 0 40 708 36
1 265 11:51 0 6 448 301 214 0 780 152
0 277 11:51 126 255 1000 380 0 43 708 36
1 266 11:51 0 6 448 301 226 0 896 152
0 278 11:51 126 255 92 380 0 47 708 36
0 279 11:51 126 255 284 380 0 54 796 36
1 268 11:51 0 6 536 301 4 0 180 156
0 280 11:51 126 255 400 380 0 58 796 36
1 269 11:51 0 255 536 301 16 0 384 156
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 281 11:51 126 255 604 380 0 61 884 36
1 270 11:51 0 7 624 301 28 0 500 156
1 271 11:52 0 6 624 301 39 0 616 156
0 283 11:52 126 255 912 380 0 71 884 36
1 272 11:52 0 6 712 301 63 0 808 156
0 284 11:52 126 255 4 381 0 75 972 36
1 273 11:52 0 5 712 301 74 0 924 156
0 285 11:52 126 255 120 380 0 79 972 36
1 274 11:52 0 255 712 301 86 0 104 160
0 286 11:52 126 255 324 380 0 82 36 40
0 287 11:52 126 255 440 380 0 85 36 40
1 276 11:52 0 6 800 301 109 0 336 160
0 288 11:52 126 255 632 380 0 93 36 40
1 277 11:52 0 6 888 301 132 0 528 160
0 289 11:52 126 255 748 380 0 97 124 40
1 278 11:53 0 5 888 301 144 0 644 160
0 290 11:53 126 255 864 380 0 101 124 40
1 279 11:53 0 255 976 301 156 0 848 160
0 291 11:53 126 255 44 380 0 105 212 40
1 280 11:53 0 3 976 301 167 0 964 160
0 292 11:53 126 255 160 380 0 109 212 40
1 281 11:53 0 2 976 301 179 0 56 164
0 293 11:53 126 255 352 380 0 115 300 40
1 282 11:53 0 2 40 301 203 0 248 164
0 294 11:53 126 255 468 380 0 118 300 40
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 283 11:53 0 2 40 301 215 0 364 164
0 295 11:53 126 255 584 381 0 121 300 40
1 284 11:53 0 255 128 301 227 0 568 164
1 285 11:53 0 2 128 301 239 0 684 164
0 297 11:54 126 255 904 380 0 127 388 40
1 286 11:54 0 1 128 301 6 0 876 164
0 298 11:54 126 255 72 380 0 135 476 40
1 287 11:54 0 2 216 301 18 0 992 164
0 299 11:54 126 255 188 380 0 139 476 40
1 288 11:54 0 1 216 301 29 0 84 168
0 300 11:54 126 255 392 380 0 143 476 40
1 289 11:54 0 255 304 301 40 0 288 168
0 301 11:54 126 255 508 380 0 146 564 40
1 290 11:54 0 2 304 302 52 0 404 168
0 302 11:54 126 255 624 380 0 149 564 40
1 291 11:54 0 2 304 301 76 0 596 168
0 303 11:54 126 255 816 380 0 156 652 40
1 292 11:54 0 3 392 301 88 0 712 168
0 304 11:54 126 255 932 380 0 160 652 40
1 293 11:55 0 2 392 301 100 0 828 168
0 305 11:55 126 255 112 380 0 163 652 40
1 294 11:55 0 255 480 301 112 0 8 172
0 306 11:55 126 255 228 380 0 166 740 40
1 295 11:55 0 2 480 301 123 0 124 172
0 307 11:55 126 255 344 380 0 170 740 40
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Table A.5 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 308 11:55 126 255 420 380 0 174 828 40
0 309 11:55 126 255 420 380 0 174 828 40
0 310 11:55 126 255 420 380 0 174 828 40
0 311 11:55 126 255 420 380 0 174 916 40
0 312 11:56 126 255 420 379 0 174 916 40
0 313 11:56 126 255 420 380 0 174 1004 40
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Table A.6 Indoor 2-Motes Experiment: Nodes Programmed with K USF-B-MAC Protocol
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 1 18:44 126 255 208 375 0 0 76 0
0 2 18:44 126 255 284 376 0 0 76 0
0 3 18:44 126 255 400 376 0 0 152 0
0 4 18:45 126 255 608 375 0 0 152 0
0 5 18:45 126 255 724 376 0 0 228 0
0 6 18:45 126 255 840 376 0 0 228 0
0 7 18:45 126 255 8 376 0 0 228 0
0 8 18:45 126 255 124 376 0 0 304 0
0 10 18:45 126 255 448 376 0 0 392 0
0 11 18:45 126 255 564 376 0 0 392 0
1 10 18:45 0 255 316 384 0 0 444 4
0 12 18:46 126 255 768 376 0 4 392 0
0 13 18:46 126 255 884 376 0 8 480 0
1 12 18:46 0 224 404 384 23 0 676 4
0 14 18:46 126 255 52 376 0 16 480 0
0 15 18:46 126 255 168 376 0 20 568 0
1 14 18:46 0 128 492 384 58 0 984 4
0 16 18:46 126 255 284 376 0 24 568 0
0 17 18:46 126 255 488 376 0 28 568 0
1 16 18:46 0 96 580 384 81 0 280 8
0 18 18:46 126 255 604 376 0 32 656 0
1 17 18:46 0 80 580 384 92 0 396 8
0 19 18:46 126 255 796 376 0 40 656 0
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Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 18 18:47 0 15 580 384 115 0 588 8
0 20 18:47 126 255 912 375 0 44 744 0
0 21 18:47 126 255 4 376 0 48 744 0
1 20 18:47 0 255 668 384 139 0 908 8
0 22 18:47 126 255 208 375 0 52 832 0
1 21 18:47 0 11 756 384 151 0 0 12
0 23 18:47 126 255 324 376 0 56 832 0
0 24 18:47 126 255 516 376 0 64 832 0
0 25 18:47 126 255 632 376 0 68 920 0
1 24 18:47 0 7 844 384 197 0 424 12
0 26 18:47 126 255 836 376 0 72 920 0
0 27 18:48 126 255 952 376 0 76 1008 0
1 26 18:48 0 5 932 384 220 0 744 12
0 28 18:48 126 255 44 376 0 80 1008 0
1 27 18:48 0 3 932 384 243 0 936 12
0 29 18:48 126 255 236 376 0 88 1008 0
1 28 18:48 0 2 1020 384 254 0 28 16
0 30 18:48 126 255 352 376 0 92 72 4
1 29 18:48 0 3 1020 384 10 0 144 16
0 31 18:48 126 255 556 376 0 95 72 4
1 30 18:48 0 255 1020 384 22 0 348 16
0 32 18:48 126 255 672 376 0 98 160 4
1 31 18:48 0 3 84 384 34 0 464 16
0 33 18:48 126 255 788 375 0 102 160 4
0 34 18:48 126 255 980 377 0 108 160 4
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Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 33 18:49 0 2 172 384 69 0 772 16
0 35 18:49 126 255 72 376 0 111 248 4
1 34 18:49 0 2 172 384 80 0 888 16
0 36 18:49 126 255 276 376 0 115 248 4
1 35 18:49 0 255 172 384 92 0 68 20
0 37 18:49 126 255 392 376 0 118 336 4
1 36 18:49 0 3 260 384 104 0 184 20
0 38 18:49 126 255 508 376 0 122 336 4
1 37 18:49 0 2 260 384 127 0 376 20
0 39 18:49 126 255 720 376 0 128 336 4
1 38 18:49 0 2 348 384 139 0 492 20
0 40 18:49 126 255 836 376 0 131 424 4
1 39 18:49 0 2 348 384 150 0 608 20
0 41 18:49 126 255 16 375 0 135 424 4
1 40 18:49 0 255 348 384 162 0 812 20
0 42 18:50 126 255 132 376 0 138 512 4
1 41 18:50 0 3 436 384 173 0 928 20
0 43 18:50 126 255 324 376 0 146 512 4
1 42 18:50 0 3 436 384 197 0 96 24
0 44 18:50 126 255 440 376 0 149 600 4
1 43 18:50 0 3 524 384 208 0 212 24
0 45 18:50 126 255 556 376 0 153 600 4
1 44 18:50 0 255 524 384 219 0 416 24
0 46 18:50 126 255 760 376 0 157 600 4
1 45 18:50 0 3 612 384 230 0 532 24
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Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 47 18:50 126 255 876 376 0 161 688 4
1 46 18:50 0 2 612 384 241 0 648 24
0 48 18:50 126 255 44 376 0 167 688 4
1 47 18:50 0 2 612 384 8 0 840 24
0 49 18:50 126 255 160 376 0 170 776 4
1 48 18:51 0 2 700 384 20 0 956 24
0 50 18:51 126 255 276 377 0 173 776 4
1 49 18:51 0 255 700 384 31 0 136 28
1 50 18:51 0 2 788 384 42 0 252 28
0 52 18:51 126 255 596 376 0 179 864 4
1 51 18:51 0 2 788 384 54 0 368 28
0 53 18:51 126 255 788 376 0 187 864 4
1 52 18:51 0 2 788 384 76 0 560 28
0 54 18:51 126 255 904 376 0 191 952 4
1 53 18:51 0 3 876 384 88 0 676 28
0 55 18:51 126 255 1020 376 0 194 952 4
1 54 18:51 0 255 876 384 100 0 880 28
0 56 18:51 126 255 200 376 0 198 952 4
1 55 18:51 0 2 964 384 111 0 996 28
0 57 18:52 126 255 316 376 0 201 16 8
1 56 18:52 0 2 964 383 123 0 88 32
0 58 18:52 126 255 508 376 0 208 16 8
1 57 18:52 0 3 964 384 145 0 280 32
0 59 18:52 126 255 624 376 0 211 104 8
1 58 18:52 0 3 28 384 156 0 396 32
233
Appendix A (Continued)
Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 60 18:52 126 255 740 375 0 215 104 8
1 59 18:52 0 255 28 384 167 0 600 32
0 61 18:52 126 255 944 376 0 219 104 8
1 60 18:52 0 3 116 384 178 0 716 32
0 62 18:52 126 255 36 376 0 222 192 8
1 61 18:52 0 3 116 384 190 0 832 32
0 63 18:52 126 255 228 376 0 230 192 8
1 62 18:52 0 3 116 384 213 0 0 36
0 64 18:52 126 255 344 376 0 234 280 8
1 63 18:53 0 2 204 384 225 0 116 36
0 65 18:53 126 255 548 376 0 237 280 8
1 64 18:53 0 255 204 384 237 0 320 36
0 66 18:53 126 255 664 377 0 240 368 8
1 65 18:53 0 2 292 384 248 0 436 36
0 67 18:53 126 255 780 376 0 244 368 8
1 66 18:53 0 2 292 384 15 0 628 36
0 68 18:53 126 255 972 376 0 251 368 8
1 67 18:53 0 2 380 384 26 0 744 36
0 69 18:53 126 255 64 376 0 255 456 8
1 68 18:53 0 3 380 384 38 0 860 36
0 70 18:53 126 255 268 376 0 2 456 8
1 69 18:53 0 255 380 384 49 0 40 40
0 71 18:53 126 255 384 376 0 5 544 8
1 70 18:53 0 3 468 384 61 0 156 40
1 71 18:54 0 3 468 384 84 0 348 40
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Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 73 18:54 126 255 692 376 0 14 544 8
1 72 18:54 0 3 556 384 96 0 464 40
0 74 18:54 126 255 808 375 0 18 632 8
0 75 18:54 126 255 1012 376 0 22 632 8
1 74 18:54 0 255 556 384 118 0 784 40
0 76 18:54 126 255 104 376 0 26 720 8
1 75 18:54 0 2 644 384 129 0 900 40
0 77 18:54 126 255 220 376 0 30 720 8
1 76 18:54 0 2 644 384 152 0 68 44
0 78 18:54 126 255 412 376 0 37 720 8
1 77 18:54 0 2 732 384 164 0 184 44
0 79 18:54 126 255 528 376 0 40 808 8
1 78 18:55 0 2 732 384 176 0 300 44
0 80 18:55 126 255 732 376 0 43 808 8
1 79 18:55 0 255 732 384 187 0 504 44
0 81 18:55 126 255 848 376 0 46 896 8
0 82 18:55 126 255 964 375 0 50 896 8
1 81 18:55 0 2 820 384 221 0 812 44
0 83 18:55 126 255 132 376 0 58 896 8
1 82 18:55 0 1 908 384 233 0 928 44
0 84 18:55 126 255 248 376 0 62 984 8
1 83 18:55 0 2 908 384 245 0 20 48
0 85 18:55 126 255 452 376 0 65 984 8
1 84 18:55 0 255 908 384 0 0 224 48
0 86 18:55 126 255 568 376 0 68 48 12
235
Appendix A (Continued)
Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 85 18:55 0 2 996 384 12 0 340 48
0 87 18:56 126 255 760 375 0 76 48 12
1 86 18:56 0 2 996 384 36 0 532 48
0 88 18:56 126 255 876 376 0 80 136 12
1 87 18:56 0 3 60 384 47 0 648 48
0 89 18:56 126 255 992 376 0 84 136 12
1 88 18:56 0 255 60 384 59 0 852 48
0 90 18:56 126 255 172 375 0 88 136 12
1 89 18:56 0 3 148 384 71 0 968 48
0 91 18:56 126 255 288 375 0 92 224 12
1 90 18:56 0 2 148 384 82 0 60 52
0 92 18:56 126 255 480 377 0 100 224 12
1 91 18:56 0 2 148 385 104 0 252 52
0 93 18:56 126 255 596 376 0 104 312 12
1 92 18:56 0 1 236 384 115 0 368 52
0 94 18:56 126 255 712 376 0 108 312 12
1 93 18:57 0 255 236 384 126 0 572 52
1 94 18:57 0 2 324 384 138 0 688 52
0 96 18:57 126 255 8 376 0 115 400 12
1 95 18:57 0 1 324 384 150 0 804 52
0 97 18:57 126 255 200 376 0 123 400 12
1 96 18:57 0 3 324 384 173 0 996 52
0 98 18:57 126 255 316 376 0 127 488 12
1 97 18:57 0 2 412 384 185 0 88 56
0 99 18:57 126 255 432 376 0 131 488 12
236
Appendix A (Continued)
Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 98 18:57 0 255 412 384 197 0 292 56
0 100 18:57 126 255 636 376 0 135 488 12
1 99 18:57 0 2 500 384 208 0 408 56
0 101 18:57 126 255 752 376 0 139 576 12
0 102 18:58 126 255 944 376 0 147 576 12
1 101 18:58 0 3 500 384 243 0 716 56
0 103 18:58 126 255 36 375 0 151 664 12
1 102 18:58 0 2 588 384 255 0 832 56
0 104 18:58 126 255 152 376 0 155 664 12
1 103 18:58 0 255 588 384 10 0 12 60
0 105 18:58 126 255 356 375 0 159 752 12
0 106 18:58 126 255 472 376 0 163 752 12
0 107 18:58 126 255 664 376 0 171 752 12
1 106 18:58 0 1 676 384 56 0 436 60
0 108 18:58 126 255 780 376 0 175 840 12
1 107 18:58 0 2 764 384 68 0 552 60
0 109 18:58 126 255 984 376 0 178 840 12
1 108 18:59 0 255 764 384 80 0 756 60
0 110 18:59 126 255 76 376 0 181 928 12
1 109 18:59 0 2 852 384 91 0 872 60
0 111 18:59 126 255 192 376 0 184 928 12
1 110 18:59 0 2 852 384 114 0 40 64
0 112 18:59 126 255 384 376 0 190 928 12
1 111 18:59 0 2 940 384 125 0 156 64
0 113 18:59 126 255 500 376 0 194 1016 12
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Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 112 18:59 0 1 940 384 137 0 272 64
0 114 18:59 126 255 704 375 0 198 1016 12
0 115 18:59 126 255 820 376 0 201 80 16
1 114 18:59 0 2 96 384 160 0 592 64
0 116 18:59 126 255 936 376 0 204 80 16
1 115 18:59 0 2 96 384 183 0 784 64
0 117 19:00 126 255 104 376 0 210 80 16
1 116 19:00 0 2 184 384 194 0 900 64
0 118 19:00 126 255 220 376 0 213 168 16
1 117 19:00 0 2 184 384 205 0 1016 64
0 119 19:00 126 255 424 376 0 216 168 16
1 118 19:00 0 255 184 384 216 0 196 68
0 120 19:00 126 255 540 375 0 219 256 16
1 119 19:00 0 2 272 384 227 0 312 68
0 121 19:00 126 255 656 377 0 222 256 16
1 120 19:00 0 2 272 384 251 0 504 68
0 122 19:00 126 255 848 376 0 228 256 16
1 121 19:00 0 2 360 384 7 0 620 68
0 123 19:00 126 255 964 376 0 231 344 16
1 122 19:00 0 2 360 384 18 0 736 68
0 124 19:00 126 255 144 376 0 234 344 16
1 123 19:01 0 255 360 384 29 0 940 68
0 125 19:01 126 255 260 376 0 237 432 16
1 124 19:01 0 2 448 384 40 0 32 72
0 126 19:01 126 255 452 376 0 245 432 16
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Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 125 19:01 0 2 448 384 63 0 224 72
1 126 19:01 0 2 536 384 75 0 340 72
0 128 19:01 126 255 684 376 0 252 520 16
1 127 19:01 0 3 536 384 87 0 456 72
0 129 19:01 126 255 888 376 0 0 520 16
0 130 19:01 126 255 1004 375 0 4 608 16
1 129 19:01 0 3 624 384 110 0 776 72
0 131 19:01 126 255 172 376 0 11 608 16
1 130 19:01 0 2 624 384 134 0 968 72
0 132 19:02 126 255 288 376 0 14 696 16
1 131 19:02 0 2 712 384 145 0 60 76
0 133 19:02 126 255 404 376 0 17 696 16
1 132 19:02 0 255 712 384 157 0 264 76
0 134 19:02 126 255 608 376 0 20 696 16
0 135 19:02 126 255 724 376 0 23 784 16
1 134 19:02 0 2 800 384 180 0 496 76
0 136 19:02 126 255 916 376 0 29 784 16
1 135 19:02 0 2 800 384 202 0 688 76
0 137 19:02 126 255 8 376 0 32 872 16
1 136 19:02 0 2 888 384 213 0 804 76
0 138 19:02 126 255 124 376 0 35 872 16
1 137 19:02 0 255 888 384 224 0 1008 76
0 139 19:02 126 255 328 376 0 39 872 16
0 140 19:03 126 255 444 375 0 43 960 16
1 139 19:03 0 2 976 384 248 0 216 80
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Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 141 19:03 126 255 636 376 0 49 960 16
1 140 19:03 0 2 976 384 15 0 408 80
0 142 19:03 126 255 752 376 0 52 24 20
1 141 19:03 0 2 40 384 27 0 524 80
0 143 19:03 126 255 868 376 0 55 24 20
1 142 19:03 0 255 40 384 38 0 728 80
0 144 19:03 126 255 48 376 0 58 24 20
1 143 19:03 0 2 128 384 50 0 844 80
0 145 19:03 126 255 164 376 0 61 112 20
1 144 19:03 0 2 128 384 61 0 960 80
0 146 19:03 126 255 356 376 0 69 112 20
1 145 19:03 0 2 128 384 84 0 128 84
0 147 19:04 126 255 472 376 0 72 200 20
1 147 19:04 0 255 216 384 107 0 448 84
0 149 19:04 126 255 792 376 0 80 288 20
1 148 19:04 0 2 304 384 118 0 564 84
0 150 19:04 126 255 908 376 0 84 288 20
1 149 19:04 0 3 304 384 130 0 680 84
0 151 19:04 126 255 76 375 0 91 288 20
1 150 19:04 0 2 304 384 153 0 872 84
0 152 19:04 126 255 192 375 0 94 376 20
1 152 19:04 0 255 392 385 177 0 168 88
0 154 19:04 126 255 512 376 0 102 464 20
1 153 19:05 0 2 480 384 188 0 284 88
0 155 19:05 126 255 628 376 0 105 464 20
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Table A.6 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 154 19:05 0 2 480 384 210 0 476 88
0 156 19:05 126 255 820 376 0 111 464 20
1 155 19:05 0 2 568 384 221 0 592 88
0 157 19:05 126 255 936 376 0 114 552 20
1 156 19:05 0 2 568 384 232 0 708 88
0 158 19:05 126 255 116 376 0 117 552 20
1 157 19:05 0 255 568 383 244 0 912 88
0 159 19:05 126 255 232 376 0 120 640 20
1 158 19:05 0 2 656 384 255 0 4 92
0 160 19:05 126 255 348 376 0 123 640 20
1 159 19:05 0 2 656 384 21 0 196 92
0 161 19:05 126 255 540 375 0 129 640 20
1 160 19:05 0 2 744 385 33 0 312 92
0 162 19:06 126 255 656 376 0 133 728 20
0 163 19:06 126 255 860 376 0 137 728 20
1 162 19:06 0 255 744 384 56 0 632 92
0 164 19:06 126 255 976 376 0 141 816 20
1 163 19:06 0 3 832 384 68 0 748 92
0 165 19:06 126 255 68 376 0 144 816 20
1 164 19:06 0 2 832 384 91 0 940 92
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Table A.7 Indoor 2-Motes Experiment: Nodes Programmed with B-MAC Protocol
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 1 19:29 126 255 0 377 18 0 76 0
0 2 19:29 126 255 76 376 18 5 76 0
0 3 19:29 126 255 192 376 30 10 152 0
0 4 19:29 126 255 400 377 30 20 152 0
0 5 19:29 126 255 516 375 42 25 228 0
0 6 19:29 126 255 632 376 42 30 228 0
0 7 19:29 126 255 824 375 42 40 228 0
0 9 19:30 126 255 124 376 53 55 304 0
0 11 19:30 126 255 356 376 65 65 392 0
1 10 19:30 0 255 316 384 162 20 444 4
0 12 19:30 126 255 560 376 65 75 392 0
0 13 19:30 126 255 676 376 76 80 480 0
1 12 19:30 0 255 404 384 185 25 676 4
0 14 19:30 126 255 868 376 76 90 480 0
0 15 19:30 126 255 984 376 87 95 568 0
1 14 19:31 0 255 492 384 220 30 984 4
0 16 19:31 126 255 164 376 87 105 568 0
1 15 19:31 0 255 492 384 244 30 164 8
0 17 19:31 126 255 280 376 87 110 568 0
1 16 19:31 0 255 580 384 0 35 280 8
0 18 19:31 126 255 396 375 99 115 656 0
0 19 19:31 126 255 588 376 99 125 656 0
1 18 19:31 0 255 580 384 36 35 588 8
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 20 19:31 126 255 704 377 110 130 744 0
0 21 19:31 126 255 908 376 110 140 744 0
1 20 19:31 0 255 668 384 72 40 908 8
0 22 19:31 126 255 0 376 122 145 832 0
1 21 19:31 0 255 756 384 83 45 0 12
0 23 19:32 126 255 116 376 122 150 832 0
0 24 19:32 126 255 308 376 122 160 832 0
1 23 19:32 0 255 756 384 117 45 308 12
1 24 19:32 0 255 844 384 128 50 424 12
0 26 19:32 126 255 628 375 134 175 920 0
0 27 19:32 126 255 744 376 145 180 1008 0
1 26 19:32 0 255 932 384 163 55 744 12
0 28 19:32 126 255 860 376 145 185 1008 0
0 29 19:32 126 255 28 376 145 195 1008 0
0 30 19:32 126 255 144 376 157 200 72 4
1 29 19:33 0 255 76 384 210 60 144 16
0 31 19:33 126 255 348 376 157 210 72 4
1 30 19:33 0 255 76 384 234 60 348 16
0 32 19:33 126 255 464 376 168 215 160 4
1 31 19:33 0 255 164 384 246 65 464 16
0 33 19:33 126 255 656 376 168 225 160 4
1 32 19:33 0 255 164 384 12 65 656 16
0 34 19:33 126 255 772 375 168 230 160 4
1 33 19:33 0 255 252 384 24 70 772 16
0 35 19:33 126 255 888 375 179 235 248 4
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 36 19:33 126 255 68 376 179 245 248 4
1 35 19:33 0 255 252 384 59 70 68 20
0 37 19:33 126 255 184 376 191 250 336 4
1 36 19:33 0 255 340 384 71 75 184 20
0 38 19:34 126 255 376 375 191 4 336 4
1 37 19:34 0 255 340 384 94 75 376 20
0 39 19:34 126 255 492 376 191 9 336 4
1 38 19:34 0 255 428 384 105 80 492 20
0 40 19:34 126 255 608 376 202 14 424 4
1 39 19:34 0 255 428 384 117 80 608 20
0 41 19:34 126 255 812 376 202 24 424 4
1 40 19:34 0 255 428 384 140 80 812 20
0 42 19:34 126 255 928 375 214 29 512 4
1 41 19:34 0 255 516 384 151 85 928 20
0 43 19:34 126 255 96 376 214 39 512 4
0 44 19:34 126 255 212 376 226 44 600 4
1 43 19:34 0 255 604 384 186 90 212 24
0 45 19:34 126 255 328 376 226 49 600 4
0 46 19:35 126 255 532 376 226 59 600 4
1 45 19:35 0 255 604 384 221 90 532 24
0 47 19:35 126 255 648 376 238 64 688 4
1 46 19:35 0 255 692 384 232 95 648 24
0 48 19:35 126 255 840 376 238 74 688 4
1 47 19:35 0 255 692 384 254 95 840 24
0 49 19:35 126 255 956 376 250 79 776 4
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 48 19:35 0 255 780 384 10 100 956 24
0 50 19:35 126 255 48 376 250 84 776 4
1 49 19:35 0 255 780 384 34 100 136 28
0 51 19:35 126 255 252 376 250 94 776 4
1 50 19:35 0 255 780 384 46 100 252 28
0 52 19:35 126 255 368 376 5 99 864 4
1 51 19:35 0 255 888 384 58 105 368 28
0 53 19:36 126 255 560 376 5 109 864 4
1 52 19:36 0 255 888 384 81 105 560 28
0 54 19:36 126 255 676 376 17 114 952 4
1 53 19:36 0 255 976 384 92 110 676 28
0 55 19:36 126 255 880 375 17 124 952 4
1 54 19:36 0 255 976 384 115 110 880 28
0 56 19:36 126 255 996 376 17 129 952 4
1 55 19:36 0 255 40 384 127 115 996 28
0 57 19:36 126 255 88 376 29 134 16 8
1 56 19:36 0 255 40 384 139 115 88 32
1 57 19:36 0 255 40 384 163 115 280 32
0 59 19:36 126 255 396 376 41 149 104 8
0 60 19:36 126 255 600 376 41 159 104 8
1 59 19:36 0 255 128 384 198 120 600 32
0 61 19:37 126 255 716 376 41 164 104 8
1 60 19:37 0 255 216 384 209 125 716 32
0 62 19:37 126 255 832 376 52 169 192 8
1 61 19:37 0 255 216 384 220 125 832 32
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 63 19:37 126 255 0 376 52 179 192 8
1 62 19:37 0 255 216 384 243 125 0 36
0 64 19:37 126 255 116 375 63 184 280 8
1 63 19:37 0 255 304 384 255 130 116 36
0 65 19:37 126 255 320 376 63 194 280 8
1 64 19:37 0 255 304 384 21 130 320 36
0 66 19:37 126 255 436 376 75 199 368 8
1 65 19:37 0 255 392 384 32 135 436 36
0 67 19:37 126 255 552 376 75 204 368 8
1 66 19:37 0 255 392 384 55 135 628 36
0 68 19:38 126 255 744 376 75 214 368 8
0 69 19:38 126 255 860 376 86 219 456 8
1 68 19:38 0 255 480 384 77 140 860 36
0 70 19:38 126 255 40 376 86 229 456 8
1 69 19:38 0 255 480 384 101 140 40 40
0 71 19:38 126 255 156 376 97 234 544 8
1 70 19:38 0 255 568 384 112 145 156 40
1 71 19:38 0 255 568 384 135 145 348 40
0 73 19:38 126 255 464 376 97 249 544 8
1 72 19:38 0 255 568 384 147 145 464 40
0 74 19:38 126 255 580 376 109 254 632 8
1 73 19:38 0 255 656 384 159 150 580 40
0 75 19:38 126 255 784 376 109 8 632 8
1 74 19:38 0 255 656 384 183 150 784 40
0 76 19:39 126 255 900 376 121 13 720 8
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 75 19:39 0 255 744 384 194 155 900 40
0 77 19:39 126 255 68 376 121 23 720 8
1 76 19:39 0 255 744 384 218 155 68 44
0 78 19:39 126 255 184 376 121 28 720 8
1 77 19:39 0 255 832 384 229 160 184 44
0 79 19:39 126 255 300 376 132 33 808 8
1 78 19:39 0 255 832 384 241 160 300 44
0 80 19:39 126 255 504 376 132 43 808 8
1 79 19:39 0 255 832 384 8 160 504 44
0 81 19:39 126 255 620 376 143 48 896 8
1 80 19:39 0 255 920 384 19 165 620 44
0 82 19:39 126 255 812 376 143 58 896 8
1 81 19:39 0 255 920 384 43 165 812 44
0 83 19:40 126 255 928 376 143 63 896 8
1 82 19:40 0 255 1008 384 55 170 928 44
0 84 19:40 126 255 20 376 155 68 984 8
1 83 19:40 0 255 1008 384 67 170 20 48
0 85 19:40 126 255 224 376 155 78 984 8
1 84 19:40 0 255 1008 384 91 170 224 48
0 86 19:40 126 255 340 376 167 83 48 12
0 87 19:40 126 255 532 375 167 93 48 12
1 86 19:40 0 255 72 384 127 175 532 48
0 88 19:40 126 255 648 376 179 98 136 12
1 87 19:40 0 255 160 384 138 180 648 48
0 89 19:40 126 255 764 376 179 103 136 12
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 88 19:40 0 255 160 384 160 180 852 48
0 90 19:40 126 255 968 376 179 113 136 12
1 89 19:40 0 255 160 384 171 180 968 48
1 90 19:41 0 255 248 384 183 185 60 52
0 92 19:41 126 255 252 376 191 128 224 12
1 91 19:41 0 255 248 384 207 185 252 52
0 93 19:41 126 255 368 376 203 133 312 12
0 94 19:41 126 255 484 376 203 138 312 12
1 93 19:41 0 255 336 384 240 190 572 52
0 95 19:41 126 255 688 376 203 148 312 12
1 94 19:41 0 255 336 384 252 190 688 52
0 96 19:41 126 255 804 376 214 153 400 12
1 95 19:41 0 255 424 384 7 195 804 52
0 97 19:41 126 255 996 375 214 163 400 12
1 96 19:41 0 255 424 384 31 195 996 52
0 98 19:42 126 255 88 376 225 168 488 12
1 97 19:42 0 255 512 384 42 200 88 56
0 99 19:42 126 255 292 375 225 178 488 12
1 98 19:42 0 255 512 384 64 200 292 56
1 99 19:42 0 255 600 384 76 205 408 56
0 101 19:42 126 255 524 376 236 188 576 12
1 100 19:42 0 255 600 384 88 205 524 56
0 102 19:42 126 255 716 376 236 198 576 12
1 101 19:42 0 255 600 384 111 205 716 56
0 103 19:42 126 255 832 376 248 203 664 12
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 102 19:42 0 255 688 384 122 210 832 56
0 104 19:42 126 255 12 376 248 213 664 12
0 105 19:42 126 255 128 376 4 218 752 12
0 106 19:43 126 255 244 376 4 223 752 12
0 107 19:43 126 255 436 376 4 233 752 12
1 106 19:43 0 255 776 384 193 215 436 60
0 108 19:43 126 255 552 376 15 238 840 12
1 107 19:43 0 255 864 384 204 220 552 60
0 109 19:43 126 255 756 376 15 248 840 12
1 108 19:43 0 255 864 384 228 220 756 60
0 110 19:43 126 255 872 376 27 253 928 12
1 109 19:43 0 255 952 384 240 225 872 60
0 111 19:43 126 255 988 375 27 2 928 12
1 110 19:43 0 255 952 384 8 225 40 64
0 112 19:43 126 255 156 376 27 12 928 12
1 111 19:43 0 255 952 384 20 225 156 64
0 113 19:44 126 255 272 376 39 17 1016 12
1 112 19:44 0 255 16 384 32 230 272 64
0 114 19:44 126 255 476 376 39 27 1016 12
1 113 19:44 0 255 16 384 55 230 476 64
0 115 19:44 126 255 592 375 50 32 80 16
1 114 19:44 0 255 104 384 66 235 592 64
0 116 19:44 126 255 784 376 50 42 80 16
1 115 19:44 0 255 104 384 89 235 784 64
0 117 19:44 126 255 900 376 50 47 80 16
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 118 19:44 126 255 1016 376 62 52 168 16
1 117 19:44 0 255 192 384 112 240 1016 64
0 119 19:44 126 255 196 376 62 62 168 16
1 118 19:44 0 255 192 384 136 240 196 68
0 120 19:44 126 255 312 376 73 67 256 16
0 121 19:45 126 255 504 376 73 77 256 16
1 120 19:45 0 255 280 384 171 245 504 68
0 122 19:45 126 255 620 376 73 82 256 16
1 121 19:45 0 255 368 384 182 250 620 68
0 123 19:45 126 255 736 376 84 87 344 16
1 122 19:45 0 255 368 384 194 250 736 68
0 124 19:45 126 255 940 376 84 97 344 16
1 123 19:45 0 255 368 384 217 250 940 68
0 125 19:45 126 255 32 376 96 102 432 16
1 124 19:45 0 255 456 384 229 255 32 72
0 126 19:45 126 255 224 376 96 112 432 16
1 125 19:45 0 255 456 384 253 255 224 72
0 127 19:45 126 255 340 376 108 117 520 16
1 126 19:45 0 255 544 384 9 4 340 72
0 128 19:46 126 255 456 376 108 122 520 16
1 127 19:46 0 255 544 384 20 4 456 72
0 129 19:46 126 255 660 376 108 132 520 16
1 128 19:46 0 255 544 384 43 4 660 72
0 130 19:46 126 255 776 376 120 137 608 16
1 129 19:46 0 255 632 384 54 9 776 72
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 131 19:46 126 255 968 376 120 147 608 16
1 130 19:46 0 255 632 384 77 9 968 72
0 132 19:46 126 255 60 376 132 152 696 16
1 131 19:46 0 255 720 384 89 14 60 76
0 133 19:46 126 255 176 376 132 157 696 16
1 132 19:46 0 255 720 384 112 14 264 76
0 134 19:46 126 255 380 376 132 167 696 16
1 133 19:46 0 255 720 384 124 14 380 76
0 135 19:46 126 255 496 375 144 172 784 16
0 136 19:47 126 255 688 376 144 182 784 16
1 135 19:47 0 255 808 384 159 19 688 76
0 137 19:47 126 255 804 376 156 187 872 16
1 136 19:47 0 255 896 384 170 24 804 76
0 138 19:47 126 255 1008 376 156 197 872 16
1 137 19:47 0 255 896 384 193 24 1008 76
0 139 19:47 126 255 100 376 156 202 872 16
0 140 19:47 126 255 216 376 167 207 960 16
1 139 19:47 0 255 984 384 215 29 216 80
0 141 19:47 126 255 408 375 167 217 960 16
1 140 19:47 0 255 984 384 238 29 408 80
0 142 19:47 126 255 524 377 178 222 24 20
1 141 19:47 0 255 48 384 11 34 640 80
0 143 19:48 126 255 728 376 178 232 24 20
1 142 19:48 0 255 48 384 33 34 844 80
0 144 19:48 126 255 844 376 178 237 24 20
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 143 19:48 0 255 136 384 45 39 960 80
0 145 19:48 126 255 960 376 189 242 112 20
1 144 19:48 0 255 136 384 56 39 52 84
0 147 19:48 126 255 244 376 200 1 200 20
1 146 19:48 0 255 224 384 92 44 360 84
0 149 19:48 126 255 564 376 212 16 288 20
1 148 19:48 0 255 312 384 128 49 680 84
0 150 19:48 126 255 680 376 212 21 288 20
1 149 19:48 0 255 312 384 140 49 796 84
0 151 19:49 126 255 872 376 212 31 288 20
1 150 19:49 0 255 312 384 163 49 988 84
1 151 19:49 0 255 400 384 175 54 80 88
0 153 19:49 126 255 168 376 224 46 376 20
0 154 19:49 126 255 284 376 236 51 464 20
1 153 19:49 0 255 488 384 211 59 400 88
0 155 19:49 126 255 400 376 236 56 464 20
0 156 19:49 126 255 592 376 236 66 464 20
1 155 19:49 0 255 488 384 247 59 708 88
0 157 19:49 126 255 708 376 248 71 552 20
1 156 19:49 0 255 576 384 2 64 824 88
0 158 19:50 126 255 912 376 248 81 552 20
1 157 19:50 0 255 576 384 25 64 4 92
0 159 19:50 126 255 4 375 4 86 640 20
1 158 19:50 0 255 664 384 36 69 120 92
0 160 19:50 126 255 196 376 4 96 640 20
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Table A.7 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 159 19:50 0 255 664 384 60 69 312 92
0 161 19:50 126 255 312 376 4 101 640 20
1 160 19:50 0 255 664 384 72 69 428 92
0 162 19:50 126 255 428 376 15 106 728 20
1 161 19:50 0 255 752 384 83 74 544 92
0 163 19:50 126 255 632 376 15 116 728 20
1 162 19:50 0 255 752 384 105 74 748 92
0 164 19:50 126 255 748 376 27 121 816 20
1 163 19:50 0 255 840 384 117 79 864 92
0 165 19:50 126 255 940 376 27 131 816 20
1 164 19:50 0 255 840 384 141 79 32 96
0 166 19:51 126 255 32 376 27 136 816 20
1 165 19:51 0 255 928 384 153 84 148 96
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Table A.8 Multihop Experiment with K USF-B-MAC Protocol
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 1 13:56 126 255 0 379 0 0 76 0
0 2 13:56 126 255 76 379 0 0 76 0
0 3 13:56 126 255 192 379 0 0 152 0
0 4 13:57 126 255 400 380 0 0 152 0
0 5 13:57 126 255 516 379 0 0 228 0
0 6 13:57 126 255 632 380 0 0 228 0
0 7 13:57 126 255 824 379 0 0 228 0
0 8 13:57 126 255 940 379 0 0 304 0
0 9 13:57 126 255 124 380 0 0 304 0
0 10 13:57 126 255 240 379 0 0 392 0
0 11 13:58 126 255 356 380 0 0 392 0
2 10 13:58 0 255 316 391 0 0 444 4
0 12 13:58 126 255 560 379 0 4 392 0
2 11 13:58 0 224 404 391 12 0 560 4
0 13 13:58 126 255 676 379 0 8 480 0
2 13 13:58 0 128 404 391 47 0 868 4
0 15 13:58 126 255 984 380 0 19 568 0
2 14 13:58 0 128 492 391 59 0 984 4
0 16 13:58 126 255 76 380 0 23 568 0
2 15 13:58 0 255 492 391 70 0 164 8
0 17 13:58 126 255 280 380 0 27 568 0
2 16 13:58 0 96 580 391 81 0 280 8
0 18 13:58 126 255 396 380 0 30 656 0
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Table A.8 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
2 17 13:59 0 96 580 391 93 0 396 8
0 19 13:59 126 255 588 379 0 37 656 0
2 18 13:59 0 80 580 391 116 0 588 8
0 20 13:59 126 255 704 380 0 40 744 0
2 19 13:59 0 80 744 391 128 0 704 8
2 20 13:59 0 255 860 391 139 0 908 8
0 22 13:59 126 255 192 379 0 48 844 0
0 23 13:59 126 255 532 379 0 52 844 0
0 24 13:59 126 255 856 380 0 60 844 0
0 25 13:59 126 255 64 379 0 64 944 0
2 24 13:59 0 128 684 391 196 0 440 12
0 26 14:00 126 255 472 379 0 68 944 0
2 25 14:00 0 255 800 391 207 0 656 12
0 27 14:00 126 255 704 380 0 72 20 4
2 26 14:00 0 128 1016 391 218 0 772 12
0 28 14:00 126 255 20 380 0 76 20 4
2 27 14:00 0 192 216 391 241 0 980 12
0 29 14:00 126 255 344 379 0 84 20 4
2 28 14:00 0 144 432 391 253 0 72 16
0 30 14:00 126 255 676 380 0 88 120 4
1 10 14:00 2 255 908 304 0 0 488 4
2 29 14:00 0 144 648 391 21 4 304 16
0 31 14:00 126 255 100 379 0 96 120 4
1 11 14:00 2 224 216 304 11 0 604 4
2 30 14:00 0 112 764 391 45 8 636 16
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Table A.8 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
0 32 14:00 126 255 448 380 0 104 220 4
1 12 14:00 2 192 548 304 22 0 720 4
2 31 14:00 0 64 48 391 81 16 960 16
0 33 14:00 126 255 980 379 0 115 220 4
1 13 14:00 2 128 872 304 45 0 928 4
2 32 14:01 0 64 164 391 115 20 260 20
0 34 14:01 126 255 396 380 0 126 220 4
1 14 14:01 2 112 172 304 57 0 20 8
2 33 14:01 0 15 380 391 138 24 492 20
0 35 14:01 126 255 844 379 0 134 320 4
1 15 14:01 2 255 504 304 68 0 236 8
2 34 14:01 0 15 596 391 162 28 724 20
0 36 14:01 126 255 268 380 0 142 320 4
1 16 14:01 2 80 836 305 80 0 352 8
2 35 14:01 0 15 712 391 186 32 32 24
0 37 14:01 126 255 616 380 0 150 420 4
1 17 14:01 2 64 144 304 92 0 468 8
2 36 14:01 0 14 1020 391 221 40 356 24
0 38 14:01 126 255 124 380 0 162 420 4
1 18 14:01 2 14 560 304 115 0 676 8
2 37 14:01 0 14 112 391 255 44 680 24
0 39 14:01 126 255 564 380 0 173 420 4
1 19 14:01 2 12 892 304 127 0 792 8
2 38 14:01 0 14 328 391 21 48 912 24
0 40 14:01 126 255 896 380 0 181 520 4
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Table A.8 Continued
Id Sample # Time parent light temp voltage mag x mag y accel x accel y
1 20 14:01 2 255 100 304 138 0 1008 8
2 39 14:01 0 14 544 391 44 52 120 28
0 41 14:02 126 255 320 380 0 189 520 4
1 21 14:02 2 10 432 304 150 0 100 12
2 40 14:02 0 14 660 391 66 56 452 28
0 42 14:02 126 255 668 380 0 197 620 4
1 22 14:02 0 255 764 304 191 0 400 12
2 41 14:02 0 15 36 391 78 56 568 28
0 43 14:02 126 255 992 379 0 206 620 4
1 23 14:02 0 255 972 304 203 0 516 12
2 42 14:02 0 64 152 391 100 56 776 28
0 44 14:02 126 255 292 379 0 216 720 4
1 24 14:02 0 255 164 304 215 0 632 12
0 45 14:02 126 255 624 379 0 222 720 4
1 25 14:02 0 255 280 304 226 0 848 12
2 44 14:02 0 64 584 391 122 56 1008 28
0 46 14:02 126 255 956 379 0 228 720 4
1 26 14:02 0 255 496 304 238 0 964 12
2 45 14:02 0 255 800 391 133 56 200 32
0 47 14:02 126 255 164 379 0 235 820 4
1 27 14:02 0 255 712 304 6 0 148 16
2 46 14:02 0 15 1008 391 145 56 316 32
0 48 14:02 126 255 580 380 0 248 820 4
1 28 14:02 0 255 920 305 18 0 264 16
2 47 14:03 0 64 100 391 168 56 524 32
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